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Micromax Controller which 
uses Rayotube in control of a 
Selas gas-fired tunnel kiln in 
plant of Lenox Inc., Trenton, 
N. J. Kiln has just come to new 
operating temperature; note 
smooth, even control curve. 


HERE’S HOW LENOX, INC. 


INSTRUMENTED A 2350 F FIRING ZONE 


Control at 2350 F which is more accurate than 
many a control at lower temperature—that’s the 
achievement of engineers who collaborated on 
the Selas kiln recently installed by Lenox, Inc. 


This high degree of accuracy is being applied 
in the firing of a war product in which accuracy 
is essential—‘‘Lenoxite” brand steatite insulators. 
And, while the accuracy at 2350 is outstanding, 
that is far below the temperature limit, for the 
equipment has operated with precision to a 
temperature of 3250 F. 

This outstanding result is attained partly by 
taking an idea from standard metallurgical prac- 
tice—by detecting the temperature with a Rayo- 
tube, aimed directly onto the saggers, instead of 
by a thermocouple ear the saggers. Since ware 
and saggers are at identical temperatures, this 
bases the control on the actual condition of the 
ware. And since the Rayotube has no appre- 
ciable lag, all changes in fuel and air are made 
with great promptness by the micro-responsive 
Micromax Control Pyrometer. 

Furthermore, fuel and air are both changed 
together—Micromax Electric Control is directly 
connected to both valves. 

Jrl. Ad N-33B-664(4c) 


LEEDS & NORTHRUP 


HEAT-TREATING FURNACES 


TELEMETERS 


MEASURING INSTRUMENTS 


LEEDS & NORTHRUP COMPANY, 4990 Stenton Ave, Phila. 44, Pa. 


AUTOMATIC CONTROLS 


Rayotube installed on side of kiln; and diagram showing how it 
sights directly on moving sagger. Connected to Micromax Controller 
shown above, the Rayotube thus gives control based on tempera- 
ture of the actual ware. 


The result is that temperature is always steady; 
and the Micromax record is usually a straight 
line showing only small jobs from time to time. 

Further information about Micromax with 
Rayotubes is in Catalog N-33B, sent on request. 
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If long life 1s the topic— 
LET’S TALK ABOUT THIS “ALFRAX” MUFFLE 


THE CARBORUNDUM COMPANY 
Dept. 0-2 


Refractories Division 
Perth Amboy, N. J. 


This furnace was installed with a complete ‘“ALFRAX”’ electrically 
fused aluminum oxide muffle in 1937, and was operated continuously on 
sheet steel and cast iron stove part production until the latter part of 
1941. Then, for the next 14 months, it was used for stress-relieving dur- 
ing heat treating of yokes and cradles for 105-mm. howitzers. 


Furnace loads were heavy. They averaged 4,500 pounds each and 
were left in the furnace for 4 hours. The schedule called for three loads 
each day. When changing loads, the furnace was cooled to 800°F. and 
then brought back to the operating temperature of 1295°F. 


Only at the end of 1943—<a/ter more than 6 years’ total service—did 
these excessive wartime loads take their toll. The bottom finally had to 
be replaced. Prior to that time, the only rebuilding necessary was to use 


four new ““ALFRAX” aluminum oxide tile and re-set the others. The 


side walls and arch are still in excellent condition. 


“CARBORUNDUM" and “ALFRAX" are registered trade marks of, and indicate manufacture by, The Carborundum Company; 
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ASK THE MAN WHO 
USES A 
“‘LANCASTER”’ 


Illustration shows how 
material is conveyed 
by clockwise rotation 
of mixing pan and de- 
flected by stationary 
side wall plow into the 
path of counter-clock- 
wise rotating plows and 
mullers which are es- 
tablished off-center of 
pan diameter. 


COUNTER-CURRENT MIXING... 
...WITH BALANCED MULLING ACTION 


\ e think that the best in- 


formed mixing “‘expert’’ is the fellow who uses 


of 
7” the mixer. The satisfaction of users has made 
ad *““Lancaster’’ Mixers the choice for more than 30 
7 diversified mixing processes. One big reason is 
the “Lancaster’s combination” of counter-current 
_ mixing with balanced mulling action—a combina- 
tion offered by no other mixer. ‘ 
| 


‘Lancaster’ Mixers continue to be widely chosen by the 
Ceramic Industry for transition to Dry Mixing. 


LANCASTER PENNA., 


Bulletin of The American Ceramic Society 
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PHOTOVOLT 


Photoelectric REFLECTION METER 
for measuring Whiteness? 
Gloss 
Color 


¢ Portable, rugged, simple in operation. 
¢ With interchangeable search units for 
diffuse and specular reflection. 
e Applicable to surfaces of any size in- 
cluding inside surfaces of enamel utensils. 
Write for literature. 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Start Planning 
important plant 
ca improvements T 


NN 


Car Tunnel Kilns, (Direct or indirect-fired) 
Ceramic Design * Plant Construction © Kiln- 
Driers * Fuel Burning Equipment, (Coal, oil 
and gas) * Plant Problems ¢ Research 


CERAMIC SERVICE CO. 
35. E. Gay St., Columbus, Ohio 
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drying and i 
g magnetic separation are reduced to a 


science at Foote’s three plants 


Ceramic possibilities for Lepidolite have 
been somewhat restricted by the 


previously 
quantity and quality of ore. Now, however; 


large tonnages of high grade Jooste Lepido- 
lite are available of which this analysis 


is typical 

SiO2 49.36% 9.28% 
AleOs 28.98 MnO 0.30 
0.08 SnO2 0.18 
LigO 4.20 Cr20s trace 
2.20 Fluorine 4.00 
1.94 


Late shipments have analyzed between 
4.12% and 4.40% LieO and from 0.05% to 


0.08% Fe20s. 
POTENT FLUXING POWER 


Jooste Lepidolite ;s a strong flux, a char- 
acteristic attributed to its potash, rubidia 
and fluorine content. Desired for many 
glass, glaze and enamel applications, espe- 
cially where iron content must be low. 


Should be a valuable component of leadless 


MINERAL COMPANY 


This is one 
os types of mills used by Foote for 
and minerals the grindings and 
by industry. The all-important 
to grinding such as tabling, calcining, 


NOW, TRY THIS HIGHER GRADE LEPIDOLITE 


and low-lead dinnerware and pottery glazes. 


PRESENT AND PORTENT 
Lepidolite is an easily melted source of alu- 
mina in combination with Lithia for opal 
and flint glass. Reports say that use of 
Lepidolite instead of cryolite in making 
opal glass reduces corrosion of refractory 


walls of the glass pots. 
Thermal stability may be improved through 


lowering of the coefficient of expansion. 
Lepidolite tends to reduce devitrification 
in the melt. 


Harder surface 0” the finished glass may 
be produced. More “toughness” with less 
brittleness should be expected. 


Some reports attribute to Lepidolite an in- 
se in the index of refraction. 


WRITE FOR SAMPLES 


We will gladly send samples of 
Lepidolite and quotations at your request. 
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Orefraction 


Exclusive methods of preparation, Orefraction’s new milling system pro- 
patented equipment for separation and duces a milled Zircon of exceedingly 


ae ; pure chemical analysis. Zircon Porce- 


chemical controls assure you a trouble- nating all iron and free silica con- 
free product. tamination. 


OREFRACTION RUTILE now available for Prompt: Deliveries. 


color oxides and body stains 
(High TiO, Content) 


— 7505 MEADE STREET PITTSBURGH 8, PENNA. 
< Telephone Churchill 3200. Jack Hunt, Mgr. 


Trade Mark 
U.S. Pat. Office 


Ceramic Servicer 
Give 


We Manufacture— We Sell— 

Pins—all shapes and lengths Ball Clays—Kentucky 
Stilts Sagger Clays—Kentucky 
Thimbles Ground Fire Clay—Ohio, 
Spurs Pennsylvania 
Saggers—Bisque ovals only Bitstone—all sizes 

: Crucibles Fire Brick 
Modeling Clay Domestic Whiting 


THE POTTERS SUPPLY COMPANY 


EAST.LIVERPOOL, OHIO 
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SAGGERS.. 
HILLERS.. 


and Refractory Specialties 


If you are looking for more durable 

kiln furniture —real tough, rugged, 
thin-walled refractories that will help 
reduce fuel bills and, incidentally, 
increase the “payload” capacity of 
your kilns —you’ll find it here at 


CESCO). and in a wide variety of 


sizes and shapes. 


Saggers, due to the development of new re- 


fractory formulas and close laboratory control at each 


stage of production, have exceptional strength for their 
weight. That’s why walls and bottoms can be made thinner, 
safely. This, in turn, permits you to fire more ware in each 
loading, with substantial savings in time, fuel and money. 
Highly resistant to thermal shock, Refractories 
have unusually long life. But, suppose you try them... 
and prove these facts for yourself. 
In our two modern plants, we have ample capacity to 
meet your requirements promptly and fully. How and 


when may we serve you? 


CERAMIC SUPPLY COMPANY 
CROOKSVILLE, OHIO 


A Subsidiary of () Ferro Enamel Corp. 
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Serving the 


A L U | 


Norton ALUNDUM Mutffles have been serving the enameling industry 
for 25 years. They have been standard equipment in Ferro Enameling 
Furnaces for a quarter of a century. ALUNDUM Mutffles are highly 
refractory, chemically stable, physically strong, and possess excellent 
heat transfer properties. They withstand the frequent temperature 
changes of box furnaces or the long operation at high temperatures of 
continuous furnaces. Their strength permits thin cross-section for rapid 
passage of heat from source to ware. 


NORTON COMPANY - - - - = = Worcester 6, Mass. 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS LABORATORY GRINDING JARS 

COMBUSTION TUBES AND BOATS PORCELAIN MILL LININGS 

GAS ANALYSIS TUBES PORCELAIN GRINDING BALLS 
BEAVER FALLS PENNSYLVANIA 


THREE ELEPHANT 


REG. U.S PAT. OFF. REG. U.S. PAT. OFF. 


AND BORIC ACID 
GUARANTEED OVER 99.5% PURE 


AMERICAN POTASH & CHEMICAL CORPORATION 


122 E. 42nd Street, New Yor 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


MANUFACTURERS 


PINS CONE PLAQUES STILTS 


COLUMBUS 8, OHIO 


FOR CLAY FILTRATION 


use 
METAKLOTH English China and Ball 
(green) 
TALCS 
The oldest and best cupra-ammonium finish for ene pbainien 
CERAMIC BODIES 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- o— ome 
labor a larger and better product with the Paris : Magnesite 
i fits f 
HAMMILL & GILLESPIE, INC. 
Importers since 1848 
Metakloth Company, Lodi, N. J. 225 Broadway New York 


> 
* 


Bulletin of The American Ceramic Society 


Better Porcelain Enameled Products 


from Inland Research 


Ti-Namel—tThe New Alloy Steel 
Base for Vitreous Enamel Also 
Lowers Cost of Product 


For many years the Inland research staff has been study- 
ing and experimenting toward the development of a better 
base for porcelain enamel—a base that would simplify 
operations, reduce shop time and labor costs, and produce 
a superior product. The result of this intensive research 
is Inland Ti-Namel—the new titanium alloy steel. 
During the research period Inland Metallurgists worked 
on almost every possible combination of alloy. Finally it 
was determined that titanium would combine with the 
carbon in the steel to form a sufficiently stable carbide 
which is essential for the successful application of a thin 
white cover coat or coats to a base material without the 
necessity of a ground coat. Then followed a long series of 
tests to establish the amount of the alloy needed and the 
process to be used in making this titanium steel. Finally 
open hearth tests were made and the steel was sent to 
enameling shops for actual tests in making commercial 
products. Not until all this preliminary work was com- 
pleted did Inland announce Ti-Namel—the superior alloy 


steel base for better porcelain enameled products. 


Pending patent applications on the new enameling process and product made thereby are 
owned jointly by Inland Steel Company and The Titanium Alloy Manufacturing Company 
under trust agreement. 


We have a new descriptive bulletin on Ti-Namel and 
will be glad to send you a copy. 


INLAND STEEL COMPANY 


38 South Dearborn St., Chicago 3, Ill. 


Sales Offices: Cincinnati + Detroit + Indianapolis * Kansas City * Milwaukee * New York « St. Louis + St. Paul 
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207.81 Tons of Glass 
Per Square Foot Per Life! 


EVERAL months ago we reported the operating data 

of a Corhart Electrocast tank melting flint bottle glass, 
which had finished its first run, and was then operating on 
the second run of its campaign. As promised at that time, 
we are now reporting to you the outcome of the completed 
two-run campaign. 
You may remember that on the first run, the tank produced 
142.18 tons of glass per square foot. On the second run 


this tank produced 65.63 tons of glass per square foot, for a 
record of 207.81 tons of glass per square foot per life. 


The operating data for the complete two run campaign is 


as follows: 
Total Total Tons 
Melti — per- Idle Tons Glass 
elting Area 440 Sq. Ft. “YS ating Days Flint _ Per Sq. Ft. 


Life Days Glass Per Life 


Ist Run 


7/3/41 To 11/11/43 860 844 16 62559.19 142.18 
DOWN PERIOD 13 


2nd Run | 11/24/43 To 11/15/44 357 352, 65.63 


Total 1217 1196 34 91438.14 207.81 


At the end of the first run the Corhart Electrocast sidewalls 
and throat were left in place for the second run by over- 
coating at the metal line when repairing the superstructure. 
At the end of the second run, which was terminated for 
reasons other than failure, it was found that the overcoating 
on a portion of the sidewalls, and on the complete bridge- 
wall, had not been needed for this complete campaign. In 
fact, the operator of the unit has reported that, in his 
opinion, much additional life still remained at the end of 


the second run. 


If you have never fully investigated the possibilities of 
Corhart Electrocast balanced tanks, we would appreciate 


an opportunity to discuss the matter with you. 


Corhart Refractories Company, Incorporated, 16th and Lee 
Streets, Louisville 10, Kentucky. 
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Abrasives 


Hardness and softness. ANON. Ind. Diamond Rev., 5 
[50] 3-8 (1945).—A new aspect of hardness established by 
Spath (see ‘‘Physics . . .,”” this page) is discussed, i. e., its 
definition as load divided by removed volume; a supple- 
mentary value, softness, is the reciprocal value. It is 
shown graphically that the new definitions suggested 
simplify the study of scratch hardness, indentation, ma- 
chinability, and wear. Brinell, Rockwell, Alpha, and 
Knoop hardness tests are reviewed in detail, and the re- 
bound hardness test is also referred to. The Knoop hard- 
ness is not mentioned by Spath, but this part has been 
added to show how the Spath definition may be adapted to 
other hardness-testing methods. Pas: 

Machining steel and cast iron diamond? 
GropzInski. Ind. Diamond Rev., 5 [50] 18 (1945).— 
G. presents a historical review of some uses of shaped dia- 
mond tools for the purpose of machining steel and cast iron. 
In the case of cast iron, two articles were published in 1922 
by G. T. Linting (Amer. Machinist, 57, 437-39, 949-50 
(1922)) on diamond boring tools and diamond tools in 
motor building. In 1932 a firm maintained that cast iron 
can be machined with diamond tools, and an extract of a 
report is reproduced. That steel can be machined with 
diamond was mentioned in Brit. Pat. 159,783 in 1920. 
The Franklin automobile factory first used diamond on 
aluminum piston turning in 1917. A Belgian firm, in a 
report published in 1928, discouraged the use of diamond. 
A negative view was also taken by an American firm in 
1943. The Research Department of the Cincinnati Mill- 
ing Machine Cd. demonstrated in 1944 that a diamond tool 
does not suffer when machining soft steel. G. 

Small-hole grinding with diamond-charged mandrels. 
F.C. Vicrory. Amer. Machinist, 89 [4] 107-10 (1945).— 
Round straight holes in dies and gauges can be produced to 
tenths faster with a mandrel charged with the proper 
grade of diamond dust than by the use of small mounted 
wheels; the method is especially efficient for holes smaller 
than 0.25 in. in diameter. Several examples illustrate the 


procedure. M.Ha. 
X-ray inspection of diamond die setting. ANon. Jnd. 

Diamond Rev., 5 [50] 9 (1945).—A method of X-ray in- 

spection of diamond settings has been developed by the 


Kelley-Koett Mfg. Co., Covington, Ky. The radiographs 
taken indicate whether the center alloy properly sur- 
rounds the diamond and whether the diamond is lined up 
with the proper orientation. Radiographs of three sample 
nibs with diamonds mounted are shown. P.G. 


BOOK 


Physics and Technique of Hardness and Softness, 
(Physik und Technik der Harte und Weiche). WILHELM 
SPATH. J. Springer, Berlin, 1940. 250 pp., 214 illustra- 
tions. See ‘‘Hardness.. .,” this page. 


PATENTS 


Abrading apparatus. W.L. Keerer (Pangborn Corp.). 
U. S. 2,368,664, Feb. 6, 1945 (April 30, 1943); divided out 
of 2,246,522, June 24, 1941 (March 10, 1938) and 2,329,- 
203, Sept. 14, 1943 (June 21, 1941). 3claims. (Cl. 51-9). 
—1l. A rotor for a centrifugal abrading mechanism com- 
prising a disk having a series of apertures therein and ma- 
terials of different densities in the apertures to balance the 
disk for rotation, sufficient material being placed in each 
aperture to form a flush surface with the surface of the 
disk whereby no purchase surface is provided for flying 
abrasive. 

Abrading and polishing device. WuLLIAM KRIEGER. 
U. S. 2,370,864, March 6, 1945 (Jan. 27, 1943). 2 claims. 
(Cl. 51-59). 

Abrasive article. G. F. KreLeric. U. S. 2,370,970, 
March 6, 1945 (May 11, 1944). Sclaims. (Cl. 51-309).— 
1. A method of making an abrasive tool which comprises 
mounting abrasive particles on a support, electrodeposit- 
ing metal over the particles and controlling the electro- 
deposition to build up a deposited layer which overlies the 
particles and is provided with an integral extension of de- 
posited metal, the extension projecting from the face of the 
deposited layer opposite to that in which the particles lie, 
and affixing a tool body to the layer with the extension 
entering a cavity in the body. 

Abrasive articles and methods of manufacturing. N. P. 
ROBIE AND O. L. MAHLMAN (Carborundum Co.). U. S. 
2,369,689, Feb. 20, 1945 (Nov. 6, 1941). 12claims. (Cl. 
51-298) —1. An abrasive article comprising abrasive 
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grains and a hardened binder comprising the additive re- 
action product of a substantially neutral unsaturated 
monomeric material and an unsaturated esterification 
product of an aliphatic alcohol and a polybasic acid. 

Aluminous material. H. N. BAUMANN, JR., AND R. C. 
BENNER (Carborundum Co.). U. S. 2,369,709, Feb. 20, 
1945 (June 10, 1941; Jan. 24, 1944). 12 claims. (Cl. 
51-309).—1. As a new article of manufacture, a sintered 
product consisting principally of crystallized alumina in 
which at least one oxide of the group consisting of Cr.O; 
and V.O; is contained in solid solution, the alumina also 
containing titanium atoms in the lattice thereof. 

Cross-feed mechanism for grinding machines. 
PyNE AND E. A. ALLEN (Van Norman Co.). 
2,370,580, Feb. 27, 1945 (Jan. 23, 1943). 7 claims. (Cl. 
74-290). 

Diamond dressing tool and method of forming. R. G. 
Witiiams.  U. S. 2,368,696, Feb. 6, 1945 (Nov. 18, 1942). 
4claims. (Cl. 125-11). 

Diamond wheel dresser. S. M. PoLLarp AND V. W. 
WINDBLAD. U. S. 2,369,405, Feb. 13, 1945 (Feb. 26, 
1943; in Canada Jan. 4, 1943). 2claims. (Cl. 125-11). 

Grinding or abrading machines. A. ScRIVENER, LTD., 
AND A. SCRIVENER. Brit. 566,630, Jan. 17, 1945 (June 
26, 1943). 

Grinding machine. S. E. WoopBury (Reid Brothers 
Co., Inc.).. U. S. 2,370,701, March 6, 1945 (April 13, 
1943). 9 claims. (Cl. 51-231). L. B. Portman, R. H. 
PORTMAN, AND F. J. Acton. U. S. 2,370,813, March 6, 
1945 (Sept. 21, 1942). 16claims. (Cl. 51-166). 

Grinding roll. A. E. HamiLton. U.S. 2,368,760, Feb. 
6, 1945 (Jan. 18, 1943; Oct. 15, 1943). 7 claims. (CI. 
51-194). 


R. 
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Lapping machine. H. S. InpGE (Norton Co.). U. S. 
2,369,107, Feb. 6, 1945 (March 7, 1944). 8claims. (Cl. 


51-118). 

Manufacture of abrasives. R.P. CARLTON (Minnesota 
Mining & Mfg. Co.). U. S. 2,370,636, March 6, 1945 
(March 23, 1933). 1claim. (Cl. 117-17).—The method 
of coating a backing with a pulverulent material of elon- 
gated dimensions. 

Method and apparatus for manufacturing abrasive ma- 
terials. Epwarp Hurst (United Cotton Products Co.). 
U. S. 2,369,462, Feb. 13, 1945 (Jan. 22, 1941). 12 claims. 
(Cl. 51-297).—9. The method of manufacturing abrasive 
articles which comprises first forming a loosely woven, 
open, unconsolidated web of considerable depth from a 
plurality of thin, carded, sheer fibrous membranes, agitat- 
ing the fibers of the membranes to bring the fibers of each 
sheer membrane into interlocking position with the fibers 
of adjoining membranes, thereafter projecting abrasive 
grain by means of an air stream into the interstices be- 
tween the fibers of the loosely woven, open, and uncon- 
solidated web structure, applying a suitable adhesive 
binder and consolidating the open fibrous structure to 
anchor the included abrasive grains by the closely sur- 
rounding fibers and adhesive, and thereby reducing the 
web to a relatively thin, strong, abrasive-included sheet. 

Reinforced abrasive wheel. A. L. Batt anv P. H. 
WALKER (Carborundum Co.). U. S. 2,369,639, Feb. 20, 
1945 (May 22, 1944). 15 claims. (Cl. 51-206). 

Surfacing apparatus. L.A. Patr (Carborundum Co.). 
U. S. 2,370,323, Feb. 27, 1945 (Oct. 28, 1943). 8 claims. 
(Cl. 51-197). 


Art and Archeology 


Ceramic color decoration can help expand postwar 
markets for glass. ANon. Glass Ind., 25 [8] 351-53, 
378-79 (1944).—Improvements in colors, squeegee oils, 
methods, and equipment for decorating glass are outlined. 

A.P. 

Ceramic sculpture. W.Ruscor. Pottery Gaz.,67, 702 
(1942); abstracted in Trans. Brit. Ceram. Soc., 42 [4] 
30A (1943).—Three methods of modeling are noted. The 
development of ceramic sculpture from earliest times is 
traced, particular attention being paid to early Stafford- 
shire figures. 

Ceramicenter, Inc. S.L.Gorpon. Bull. Amer. Ceram. 


Soc., 24 [3] 112 (1945); see ibid., 21 [7] 148; [11] 301 
(1942). 
Frank Hurlbutt, connoisseur and author. F.S. Mac- 


Kenna. Apollo, p. 1 (July, 1942); abstracted in Trans. 
Brit. Ceram. Soc., 41 [9] 108A (1942).—An illustrated 
addendum to Hurlbutt’s monographs on Derby, Bow, 
Bristol, and Chelsea ware. 

Bernard Leach—potter. B. Marsn. Apollo, 37, 14 
(1943); abstracted in Trans. Brit. Ceram. Soc., 42 [5] 38A 
(1943).—Leach’s work, first in Japan as pupil of and fi- 
nally as successor to Ogata Kenzan, and then at St. Ives, 
Cornwall, is briefly described. Examples of his ware are 
illustrated; these are chiefly stoneware, but incised celadon 
is also represented. 

Neglected Liverpool engravers. H. B. LANCASTER. 
Apollo, p. 22 (July, 1942); abstracted in Trans. Brit. 
Ceram. Soc., 41 [9] 108A (1942).—A short account is given 
of the following engravers of Liverpool pottery: Burdett, 
Carver, Robinson, Evans, and Billinge. 

Old English lusterware. Anon. Apollo, 37, 10 (1943); 
abstracted in Trans. Brit. Ceram. Soc., 42 [5] 38A (1943).— 
Lusterware was introduced in the 18th century, but by 
whom is not definitely known. Copper luster was the first 


to be made; the firing temperature was 650°C. Other 
lusters, including the mottled effect known as Sunderland 


luster, are discussed. Further decoration was applied by 
painting or stenciling; the former is called ‘‘resist”’ luster. 
The manufacture of this ware in the 19th century is 
briefly considered. 

A. E. Waller visits Rowantrees Kiln. Laura S. Pap- 
pock. Good News (Columbus, Ohio, Society for Hard of 
Hearing), Jan., 1945; reprinted in Bull. Amer. Ceram. 
Soc., 24 [3] 94 (1945); see zbid., [2] 43-46. 


BOOK 


Measurement of Colour. W. D. Wricut. Adam 
Hilger, Ltd., London, Nov., 1944. vii + 223 pp., 65 
figures. Price 30s., postage 9d. Obtainable in U. S. for 
$9.75 + postage from Jarrell-Ash Co., 165 Newbury St., 
Boston, Mass.—W. gives a comprehensive but concise 
account of the principles and methods of color measure- 
ment and specification, matters of increasing importance 
in several branches of science and industry. He has been 
engaged for many years at the Imperial College of Science 
on research into various problems of color vision and color 
measurement, and the results of some of his earlier work 
were incorporated in the data adopted by the Commission 
Internationale de |’Eclairage to define the color-matching 
characteristics of the standard observer for colorimetry. 
Visual and photoelectric instruments are described in the 
book, as well as the relation of color physics to many tech- 
nical processes. The chapter topics are (1) radiation in 
the visible spectrum: its emission, absorption, and re- 
flection; (2) radiation in the visible spectrum: its recep- 
tion in the eye; (8) the trichromatic system of color 
measurement; (4) colorimeters: their design and use; (5) 
spectrophotometry applied to the measurement of color; 
(6) the color atlas as a substandard of color measurement; 
and (7) practical applications of colorimetry. W. devotes 
nine pages to condensed tables. A thorough index of 
author names and subject titles is provided. R.C.P. 
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Cements 


Acidproof cement. ANon. Chem. & Met. Eng., 52 
{1] 144 (1945).—Properties of an acidproof cement, Dura- 
cite, containing furan-base resin, are given. B.C.R. 

Designing Portland-cement clinker. C. J. KNICKER- 
BOCKER. Rock Products, 48 [1] 194, 236 (1945).—The use 
of charts for determining the approximate percentage of 
calcium silicate and the estimation of the compound com- 
position of Portland cement or cement clinker are dis- 
cussed. BCR, 

Latest investigations on hydraulic binders. REN& 
FerRET. Ann. Ponts Chaussées, 112, 595-618 (1942); ab- 
stracted in Chem. Zentr., 1943, I [21] 2230.—Experiments 


(interrupted by the destruction of the laboratory in 
Boulogne-sur-Mer) permitted the conclusion that modern 
types of cement possess greater safety and strength for 
structures under sea water than the former simple Portland 
cements. A direct relation between their chemical resist- 
ance and mechanical strength, however, does not exist. 
The corrosion in sea water is to a large extent the same as 
that found on specimen cubes in MgSO, solution. The 
linear relations previously found between tensile, compres- 
sive, and bending strengths on the one hand and the volume 


factor, y, on the other were, however, fully confirmed. 
M.HaA. 


Enamel 


Determination of weight of nickel deposited by nickel 
dip. J. M.ZaANvER. Better Enameling, 16 [1] 8-9 (1945) .— 
With the use of a nickel dip in the preparation of steel 
surfaces for vitreous enameling, a determination of the 
actual weight of the nickel deposited provides an over-all 
picture of the quality of the surface preparation. Deter- 
mine the amount of nickel deposited as follows: Dissolve 
the nickel coating from a 2-in. square sample cut from a 
test plate with 30 ml. of 1:1 HCl and 10 ml. of 1:1 HNO; 
in a 400-ml. beaker. Heat until the nickel has dissolved, 
washing the plate off with hot water. Transfer to a 250- 
ml]. beaker and evaporate to 75 ml. Cool and add 25 ml. 
of 25% citric acid solution and NH,OH until the solution 
becomes green. (1) Cool to 60° to 70°F. and add 1 ml. of 
AgNO;. Add NH,OH until the precipitate just dissolves 
andthenadd1ml.more. (2) Add6to8 drops of KI solu- 
tion as an indicator and sufficient KCN in slight excess of 
that required to dissolve the precipitate. (3) Titrate 
with AgNO; until a slight cloudiness appears. (4) To 90 
ml. of H,O, add 1 ml. of NH,OH, 10 ml. of KCN, and 6 to 
8 drops of KI and titrate with Ag NO; until slight cloudiness 
appears to determine the strength of KCN relative to that 
of AgNO;. Grams of nickel deposited per sq. ft. of test 
plate = ml. KCN (8) X (AgNO;/KCN) ae — mi. 
AgNO; (1 plus 3) X 0.002934 xX 18. 

Improved method of salvaging and seimaitiieiae cover 
coat booth scrapings. At Aut. Better Enameling, 15 
[12] 4-7 (1944).—Reprocessing by either remilling in a 
spare mill or blunging is satisfactory. After conversion 
of the reclaim to slip form, pass the slip through a Roto- 
spray incorporating an 80-mesh screen to remove the large 
particles of foreign material and then through a magnetic 
separator (screen type). Run the enamel into a settling 
tank to which additional water and 2 to 3 oz. of sodium 
pyrophosphate per 100 lb. of reclaim are added. Decant 
the water through a series of pipes (illustrated). Discard 
the layer of fines present on top of the settled enamel. 
Remove the cake, dry, and bag for use. Practically all 
clay, opacifier, and other mill additions are removed by 
this treatment. BGR. 

Kolene process for cleaning enameling steel. J. H. 
SHOEMAKER. Better Enameling, 15 [12] 18 (1944); 
Enamelist, 22 [5] 11-14 (1945).—The Kolene process is 
designed to remove from the surface of the steel both 
foreign materials, such as grease, oil, marking crayon, 
drawing compounds, etc., and such ingredients as S, Si, 


P, Mn, and C, though the percentages be small. This is 
accomplished by immersion in a bath of molten salts which 
form reducing or oxidizing members when the bath is 
agitated electrolytically. The bath is operated at 850°F. 
at an amperage of 8 to 25 amp. per sq. ft. of work to be 
cleaned. A reduction cycle is used for the removal of 
oxides, and an oxidation cycle for other contaminants. 
Steel or gray-iron castings can be prepared for enameling 
by this method. Tests are being made for adapting this 
procedure to malleable castings and other types of steel. 
B.C:R. & V. Dik. 

Molybdenum in enamels: III, Typical molybdenum 
enamels; IV, White molybdenum enamels. Kari Kautz. 
Jour. Amer. Ceram. Soc., 28 [3] 76-89 (1945); for Part II 
see tbid., 25 [6] 160-63 (March 15, 1942). 

Nickel dip in preparing steel for enameling. J. M. 
ZANDER. Better Enameling, 15 [10] 4-6 (1944).—The use 
of a nickel dip has frequently made possible the successful 
enameling of very inferior grades of steel. A nickel dip 
or other treatment of the steel surface appears essential 
for the successful application of one-coat white enamel; 
for this purpose a heavier nickel deposit is necessary for 
adherence. Heavier nickel deposits may be obtained 
either by increasing the time of immersion or by the use of 
a higher bath temperature, neither of which is desirable 
from an operation standpoint. Although present pick- 
ling practice recommends the operation of the nickel bath 
at a pH of 5.4 to 6.2, tests have'shown that with a pH of 
3.0 to 4.0 at 165°F. and a 5-min. immersion time, a satis- 
factory coating of nickel to promote adherence of a one- 
coat enamel can be obtained. Rigid control of pH and 


temperature will result in more uniform nickel deposits. 
B.€:R. 


PATENTS 


Production of superopaque vitreous enamels. P. C. 
StuFFT (Pemco Corp.). U. S. 2,370,695, March 6, 1945 
(June 21, 1940). 3 claims. (Cl. 106-48).—1. The 
method of producing opaque zirconium-opacified frit 
comprising introducing zirconium-opacified molten frit- 
forming material into a quenching bath maintained at a 
temperature between 180° and 205°F., whereby there is 
produced a frit characterized by uniform opacity, the frit 
maintaining its uniform opacity and covering power upon 
firing and refiring. 


Glass 


Cellulated glass blocks for insulation. ANoNn. Heating 
& Ventilating, 42 [2] 638-65 (1945).—A new development 
in the field of thermal insulation is known as PC Foamglas. 
It is a cellular material (rather than porous) and is made 
up of 15 parts air and 1 part glass. Being a true glass, it 


has permanency and is impervious to water, acid at- 
mosphere, vapor, fumes, and all acids except hydrofluoric 
and hot phosphoric acids. 
in weight. 


It is incombustible and light 
6 illustrations. M.R. 


Colored glasses: Iand II. W.A.Wevyt. Glass Ind., 25 
[6] 262-63; [9] 405-406 (1944).—A review by N. J. Kreidl. 
See Ceram. Abs., 23 [4] 71 (1944); 24 [1] 7 (1945). A.P 

Determination of refractive indices. O. M. FERGUSON. 
Optician, 108, 198, 216-18, 236-38, 255-57 (1944). 


Experiments on the six focal lines due to reflections at 
the surfaces of two plano-cylindrical lenses. G. F. C. 
SEARLE. Phil. Mag., 35 [246] 477-91 (1944).—The 
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phenomenon of the six focal lines is discussed in detail with 
accompanying calculations. Application of the phenome- 
non is made to optical systems. S.Z. 


Flat-glass manufacture in Monterrey, Mexico. ANON. 


Chem. & Met. Eng., 52 [1] 170 (1945).—The demand for 
flat glass is being met by local producers at a cost 30% less 
than that of glass imported from the U.S. Plate glass in 
various grades is also made. B.C.R. 

Future applications of glass. ALEXANDER SILVERMAN. 
Read before St. Louis Section, American Ceramic Society, 
Nov., 1944; abstracted in Amer. Glass Rev., 64 [7] 18 
(1944). AP. 

Glass containers and closures. F.C. Fiint. Read at 
sixth annual conference, Packaging Institute, Inc., Nov., 
1944; abstracted in Amer. Glass Rev., 64 [7] 10, 19-20 
(1944). A.P 

Glass in Pittsburgh. ALEXANDER SILVERMAN. Pitt 
(Univ. of Pittsburgh), 1944-45, No. 20, pp. 12-13.—A 
brief history. 

Glass theses at Alfred. S.R.Scnoves. Glass Ind., 25 
[9] 399-401, 424 (1944).—-One requirement for the degree 
of Bachelor of Science in Glass Technology at the New 
York State College of Ceramics is preparation of a thesis. 
To illustrate the kind of work done by the undergraduates, 
S. reviews ‘‘Measurement of the electrical conductivity of 
a glass” by Frank L. Cornish and ‘‘Pyrex-brand chemical 
glass as bond in porcelain” by Thaddeus A. Kupinski. 

A.P 


Glass is vital to research at Edgewood Arsenal. ANoNn. 
Glass Ind., 25 [8] 354-57, 369 (1944).—Nowhere is the im- 
portance of glass in the war effort better exemplified than 
in the Chemical Warfare Service Arsenal at Edgewood, Md. 
Fourteen photographs illustrate the products and equip- 
ment of the Arsenal’s glass-blowing laboratory. A.P. 

HF resistant glass. ANON. Glass Ind., 25 [12] 548- 
49 (1944); Chem. & Met. Eng., 52 [1] 189 (1945).— 
Physical properties of the glass are compared with those 
of soda-lime and borosilicate types. Raw-material cost 
is about 20 times that of ordinary glass. Flat glass may 
now be obtained through the Pittsburgh Plate Glass Co. 
See Bull. Amer. Ceram. Soc., 24 [1] 40-41 (1945). 

B.C.R. & A.P. 

Mercury mirrors in 1942. B. ScuHweic. Glass, 19 
[10] 269 (1942); abstracted in Trans. Brit. Ceram. Soc., 
42 [1] 5A (1943).—The mercury mirror went out of gen- 
eral use toward the middle of the last century. A British 
firm of instrument makers still uses the process, however, 
which is described. 

Natural gas in glass manufacturing. JoHN W. FIsHER. 
Ind. Gas, 23 18-19 (July, 1944). —A general description 
of the application of natural gas in the glass-manufacturing 
plant of the Ball Brothers Co., Muncie, Ind. 5 illustra- 


tions. H.K.R. 
New uses for glass. H. Seymour. Electrician, 132 
[8423] 18 (Jan., 1944).—General. H.K.R. 


Pittsburgh Glass buys coast alkali business. ANoNn. 
Pit and Quarry, 37 [8] 58 (1945).—The Pittsburgh Plate 
Glass Co. Columbia Division has acquired the plant and 
sales organization of the Pacific Alkali Co. The plant is 
located at Bartlett, Calif., and its products include soda 


ash, borax, and sesquicarbonate of soda. M.R. 
Possibilities of glass in homes. ANON. Amer. Glass 
Rev., 64 [15] 5 (1945).—Four ‘‘glass craft rooms” at the 


Joseph Horne Co. department store in Pittsburgh display 
the uses to which structural and decorative glass may be 
put in home interiors. ALP. 
Review of events in the glass industry during 1944. 
ANON. Amer. Glass Rev., 64 [15] 7-10, 12, 17, 19-21; 
[16] 10, 12, 14, 17, 20-21 (1945). ALP. 
Significance of new data on combinations of plastic and 
glass fibers. F. W. Preston. Glass Ind., 25 [6] 266-67, 
284-85 (1944).—P. discusses the plastic-supported glass 
net whereby the plastics man utilizes the phenomenal 
properties of glass, unique in a structural material. The 


functions of the plastic are to support the glass filaments 
continuously, to protect the fibers from abrasion, and to 
act as a bridge for transferring the stress from one fiber to 
Forming the glass into fibers has the effect of 


another. 
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stopping a crack before it goes far, since each fiber must be 
broken individually. The Young’s modulus of elasticity 
of the combination is between two and three million 
pounds, which is lower than that of glass or metal but 
higher than that of plastics. The consequent gain in 
flexibility leads to improved impact resistance. * a 
Ceram. Abs., 23 [7] 123 (1944). 

Supreme Court upsets 1932 decree in Hartford-Empize- 
Hazel-Atlas patent suit. ANoNn. Glass Ind., 25 [6] 264, 
275 (1944).—By a five-to-four decision, the Supreme Court 
has ruled that the Third Circuit Court of Appeals could 
upset a ruling made in 1932 in favor of the Hartford- 
Empire Co. The minority opinion is reviewed at length. 

The Johnny Bull, trail blazerin bottlemaking machinery. 
Anon. Glass Ind., 25 [2] 638-65, 78 (1944).—The manu- 
ally operated three-man ‘‘Johnny Bull’ or English Ma- 
chine was said to be the first semiautomatic machine to 
make large narrow-neck bottles on a commercial basis. 
Use of the machine in this country reached its peak in 
1914 with 114 machines in about fourteen different 
factories. 

War conditions result in improved quality and mass 
production in Swedish glass. ANon. Glass Ind., 25 
[11] 498 (1944).—Reduction in the export market and a 
campaign to make consumers of lower-price merchandise 
beauty conscious have brought about changes in Sweden’s 
glass-manufacturing activities. Examples of the low- 
priced products of the Eda, Kosta, and Orrefors glassworks 
are shown in five photographs. ACP. 


PATENTS 


Apparatus for bending glass. WILLIAM (Pitts- 
burgh Plate Glass Co.). U.-S. 2,370,575, Feb. 27, 1945 
(Aug. 4, 1948). 13 claims. (Cl. 49-7). 

Apparatus for handling and heat-treating glass. A. H. 
VAUGHAN (Electric Furnace Co.). U.S. 2,370,381, Feb. 
27, 1945 (April 19, 1940). 33 claims. (Cl. 49-1). 

Apparatus for tempering glass. O. H. Pappock AND 
J. L. Drake (Libbey-Owens-Ford Glass Co.). U. S. 
2,369,368, Feb. 18, 1945 (July 19, 1940). 9 claims. (Cl. 
49-1).—6. In apparatus for bending and tempering glass 
sheets, means for supporting the shed heated to a tempera- 
ture approximately the softening point of the glass in a 
vertical position, bending mechanism including opposed 
mold carriages, molds carried by the carriages, means for 
mounting the carriages for reciprocating movement toward 
and away from one another to bend the sheet between the 
molds to the desired curvature, means for reciprocating 
the carriages, and cooling mechanism including opposed 
cooling elements mounted above the bending mechanism 
for movement into cooling position at opposite sides of the 
glass sheet and means for moving the cooling elements 
downwardly into the cooling position to effect cooling of 
the sheet after it has been bent between the molds and the 
molds have been moved out of contact with the sheet 
surfaces. 

Glass annealing and method. E. D. TILLver Anp J. W. 
Forp (American Optical Co.). U. S. 2,369,189, Feb. 13, 
1945 (June 30, 1942). 3 claims. (Cl. 49-89).—The 
method of determining the degree of anneal or compacting 
of a piece of glass of a known composition comprising sub- 
jecting the piece of glass and a test piece of glass of sub- 
stantially the same composition but of a known maximum 
index of refraction when completely annealed or compacted 
to an annealing cycle, determining the index of refraction 
of the test piece after passing through the annealing cycle 
to determine its degree of anneal or compacting by com- 
paring the index of refraction of the test piece, at the com- 
pletion of the annealing cycle, with the known maximum 
to thereby determine the degree of anneal of the piece. 

Glassware-forming apparatus. EDWARD DANNER. 
U.S. 2,370,618, March 6, 1945 (June 10, 1940). 5 claims. 
(Cl. 49-17.1). 

Glassware-spraying apparatus. A. S. JACKSON AND 
E. W. Summers (Owens-Illinois Glass Co.). U. S. 
2,369,737, Feb. 20, 1945 (June 19, 1942). 3 claims. (Cl. 
91-45). 
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Glassworking apparatus. R. HAppAN. (Corning Glass 
Works). Brit. 566,628, Jan. 17, 1945 (May 24, 1943). 

Lens edge grinding machine. J. C. ANDERSON. U. S. 
2,369,114, Feb. 13, 1945 (Oct. 17, 1941). 11 claims. (Cl. 
51-108). 

Manufacture of spun glass fibers. Piero MopIGLIANI 
(Owens-Corning Fiberglas Corp.). U.S. 2,369,481, Feb. 
13, 1945 (March 16, 1939; in Italy March 22, 1938). 11 
claims. (Cl. 28-1). 

Manufacturing contact lenses. G. J. SHELDON (Bausch 
& Lomb Optical Co.). U. S. 2,369,758, Feb. 20, 1945 
(Feb. 3, 1941). 8claims. (Cl. 18-47.5). 

Metalizing glass. C. D. Haven (Libbey-Owens-Ford 
Glass Co.). U. S. 2,369,350, Feb. 13, 1945 (Aug. 22, 
1940; Feb. 11, 1942). 4 claims. (Cl. 117-123.1).—2. 
The process of metalizing glass, including the step of spray- 
ing a molten metal alloy upon the glass comprising ap- 
proximately 1.75 to 2.25% titanium, approximately 0.40 
to 0.60% chromium, and the remainder substantially all 
copper. 

Methods and apparatus for electric glassworking. R. 
HappDAN. Brit. 566,629, Jan. 17, 1945 (May 24, 1943). 

Mineral-wool apparatus. E. R. PoweLt (Johns- 
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Manville Corp.). U.S. 2,369,605, Feb. 13, 1945 (Dec. 9, 
1941). 15claims. (Cl. 83-91). 

Production of stemmed glassware. UNITED GLAss 
BoTTLE MANUFACTURERS, Ltp., T. C. MOoRSHEAD, AND 
E. 4 DorMAN. Brit. 566,519, Jan. 17, 1945 (May 26, 
1948). 

Transmission film for glass and method for producing. 
F. L. JONES AND T. J. ZAK (Bausch & Lomb Optical Co.). 
U. S. 2,369,741, Feb. 20, 1945 (Nov. 8, 1940). 9 claims. 
(Cl. 49-79).—7. Ina method of providing a surface film 
on a glass body which consists of a single homogeneous 
vitreous phase formed of a network of strongly bonded 
silicon atoms to which weakly bonded elements other than 
silicon are joined by oxygen linkages, the steps of leaching 
out from the glass consisting of the single homogeneous 
vitreous phase primarily the weakly bonded elements by a 
leaching agent which will remove the weakly bonded ele- 
ments in the form of soluble compounds and leave on the 
body a surface film which is rich in silica and rendering 
the surface film substantially impenetrable to leaching 
agents by heating the glass body to a temperature which 
is relatively high but below the softening point of the glass 
body until the surface film is densified and rendered stable 
against growth. 


Structural Clay Products 


Ceramic assembly units for temporary buildings. G. 
PFISTER. Tonind.-Ztg., 66, 205 (1942); abstracted in 
Trans. Brit. Ceram. Soc., 42 [3] 21A (1943).—A proposed 
system of ‘unit’ building construction for shelters, ga- 
rages, farm buildings, etc., consists of hollow brick having 
grooves in the sides by means of which they may be 
threaded onto reinforcing steel rods which are afterward 
cemented in the grooves, the whole forming a strong pillar. 
The pillar units are notched so that wall units in the form 
of long, hollow brick may be slid between adjacent pillars. 
Two wall units, separated by an air space, form the wall 
thickness. The manner of attaching the roof beam is 
shown. 

Cooling and specific heat of dry and moist natural and 
artificial building materials. F.GrIGER. TJonind.-Zig., 66, 
113 (1942); abstracted in Trans. Brit. Ceram. Soc., 42 
{1] 5A (1943).—The great influence of absorbed moisture 
on the thermal properties of building brick in the tempera- 
ture range —25° to +50°C. is demonstrated. 

*Frost resistance of natural and artificial [building] 
stones. FRIEDRICH GEIGER. Tonind.-Ztg., 65 [66] 675-79 
(1941).—When planning buildings, etc., the resistance of 
the building materials to frost should be considered as care- 
fully as the other properties. A setup for testing the frost 
resistance is described, and results are quoted. Several 
time-temperature curves for freezing and thawing are 
illustrated for various natural and artificial materials. 
Photographs of frost damage are shown. M.Ho. 

Heat transmission through walls and roofs. A. F. 
Durton. Jour. Inst. Heating & Ventilating Engrs. 
[London ], 10, 65 (1942); abstracted in Trans. Brit. Ceram. 
Soc., 42 [4] 29A (1943).—A laboratory is described consist- 
ing of 6 chambers, each 8 ft. in each direction. The north 
wall of each chamber forms the test wall and is replace- 
able. Coefficients of heat transmission were determined 
for solid and cavity walls and for roofs of various types of 
building materials. Thermal transmittance values were 
obtained varying from 0.25 B.t.u./ft.2/hr./°F., for an 
asbestos cement roof having a double aluminum-faced 
paper lining, to 1.50 B.t.u. for plain tiling on battens; when 
the tiled roof was boarded and felted, the heat loss was re- 
duced to 0.35 B.t.u. 

Lamination in brick. H.WEGENER. Tonind.-Zig., 65, 
466 (1941); abstracted in Trans. Brit. Ceram. Soc., 41 [8] 
94A (1942).—If there is a difference between the internal 
friction and the tenacity of the material being extruded, 
there is a tendency for lamination to arise in the cylinder; 
the parts which are easily moved go the way of least re- 


* From microfilm. 


sistance, and thus a certain separation occurs. Diagrams 
show lamination formation and the flowing of the clay 
into the mouthpiece through a pug with direct outlet and 
also through a pug with side outlet. The differences in 
velocity between the edge and center zones, which first 
occur in the mouthpiece but are also present at the end 
of the cylinder, cause partial separation along the planes 
of lamination. The longer the mouthpiece, the greater is 
the danger of this occurring; the mouthpiece, therefore, 
must be kept as small as possible, and the hub of the outlet 
knife should be made larger. The shaft acts as a check on 
the velocity of the center zone. To improve flow condi- 
tions, the hub itself should be made larger. Laminations 
appear if the feed of the clay bodies takes place through a 
piston instead of through a screw. The pointed-shaped 
laminations which appear in the body of pressed tile are 
described and illustrated. . Cracks also occur if the exit 
holes for the excess body are too big and the flowing into 
the narrow cross section of the frame occurs too quickly. 
B. Becker. Tonind.-Ztg., 66, 55 (1942); abstracted in 


_Trans. Brit. Ceram. Soc., 42 [1] 1A (1943).—B. claims that 


by the use of a new type of mechanical pug, a structure- 
free clay column can be obtained. The essential feature 
is the absence of the usual worm (apart from a short sec- 
tion near the entrance), so that the clot contains no banded 
structure caused by the screw blades and no air holes due 
toathick hub. The column is prepared plastic and homo- 
geneous through intensive pugging by means of inclined 
plungers or pistons in the barrel of the pug or by a ‘‘squeez- 
ing ring’ in the pug. The clay is conveyed by this work- 
ing process to the mouthpiece. Four types of pug de- 
signed on this principle are illustrated. 

Measurement of the output of brick plants. H. Lerricu. 
Tonind.-Ztg., 66, 96 (1942); abstracted in Trans. Brit. 
Ceram. Soc., 41 [11] 122A (1942).—The output of a works 
depends on the capacity and the degree of efficiency. The 
measurement of internal, operational, regional, and uni- 
form outputs and the definition of the basic capacity and 
yearly output are discussed; the dependence of the output 
on the type of product is considered. 

Measurement of the thermal conductivity of materials 
used in building construction. E. Grirritus. Jour. Inst. 
Heating & Ventilating Engrs. [London], 10, 105 (1942); 
abstracted in Trans. Brit. Ceram. Soc., 42 [3] 21A (1943).— 
Four types of conductivity apparatus are described, and 
the data obtained on a number of building materials are 
tabulated. The materials of test included Fletton brick 
(including effect of porosity and of soaking), hollow glass 
blocks, diatomite (dry and soaked), cork, slag wool, glass 
silk, ebonite, concrete, mortar, and plaster. Figures are 
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also included for transmission coefficients from various 
surfaces. See ‘‘Some...,’’ Ceram. Abs., 24 [2] 43 (1945). 

New method of transporting brick. C. Scumipr. 
Tonind.-Ztg., 66, 71 (1942); abstracted in 7rans. Brit. 
Ceram. Soc., 41 [11] 122A (1942).—A new design of grab 
with prongs at the bottom which engage in hollow blocks 
at the base of the stack of brick is illustrated. The grab 
can deal with the usual stock-pile height of 16 courses and 
has a low loading height of 18 in. for transport by road. 
The top course is level, and the lowest layer is very stable. 
Loading can be carried out between walls of limited loading 
space. Jamming is avoided as also are movable parts. 
Wooden support platforms and gaps in the stock pile are 
eliminated. The grab can be used simultaneously for 
overcoming differences in height and for altering the load- 
ing height. Ordinary trucks can be used, and the grab 
affords suitable transport between railway cars, ships, 
trucks, and warehouses. 

Postwar building techniques: II, Materials. ANon. 
Architectural Forum, 82 [2| 139-46 (1945).—Significant 
improvements in all types of building materials and 
evaluations of their possibilities are reviewed. In the 
masonry category, the noted development is the simplifica- 
tion of sizes and the modular unit of 4 in. incorporated in 
brick, structural tile, glazed and unglazed facing tile, 
cinder blocks, and concrete blocks. An outstanding struc- 
tural improvement is the air-entrainment system in ce- 
ment to eliminate freezing and thawing difficulties. Rein- 
forced brick will be used more extensively. In the insula- 
tion group, Thermopane with its core of dehydrated air 
surrounded by two or more panes of glass presages the use 
of larger glassed spaces in future constructions. The 
Foamglas insulation, which uses true glass blown up and 
cellulated to provide five million tiny sealed air pockets per 
cu. ft., weighs only as much as cork and is waterproof and 
fireproof; it is produced in 12- x 18-in. rigid slabs of vari- 
ous thicknesses. Illustrated. M.E.P. 

Revision of DIN 105: German Standard for building 
brick. G. PristER. Tonind.-Zig., 66, 70 (1942); ab- 
stracted in Trans. Brit. Ceram. Soc., 41 [11] 126A (1942).— 
The revised German Standard for building brick is dis- 
cussed by an architect. The necessity for size standard- 
ization is universally acknowledged, but the 25- x 12-cm. 
size has certain disadvantages. In the revised standard 
the water-absorption limit has been increased from 8 to 
12%, since many brick of above 8% absorption have 
crushing strength and frost resistance equal to the speci- 
fication. 

Standardizing the agricultural pipe. ANon. Brit. 
Clayworker, 51 |604] 54 (1942); abstracted in Trans. Brit. 
Ceram. Soc., 41 [9] 108A (1942).—The advantages of 
standardization are enumerated. 

Vertical pug—lamination in the brick. H. Scumipr. 
Tonind.-Ztg., 65, 423 (1941); abstracted in Trans. Brit. 
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Ceram. Soc., 41 [8] 94A (1942).—The vertical pug with 
two mouthpieces produces clean-edged brick free from 
lamination. The material is broken up before entering 
the mouthpieces and passes through them horizontally. 
Operation is continuous, the clay being fed by a box feeder. 
The pug is operated by two hand cutters and two men for 
— off the brick. A cylinder diameter of 3 to 4 ft. is 
avored. 
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First Report of the Committee on the Brick Industry. 
MINISTRY OF WORKS AND BuILpINGs. H. M. Stationery 
Office, 1942; abstracted in Trans. Brit. Ceram. Soc., 41 
[7] 87A (1942).—After a brief review of the structure and 
organization of the building-brick industry, the types of 
brick are classified and production data are tabulated. 
Labor and its relation to output also receive attention; 
this subject is related to the release of manpower, the 
closure of works, etc. Second Report. Abstracted in 
tbid., [9] 108A.—A survey of the building-brick industry 
leads to the following recommendations: (a) a reduction 
in output by the closure of specific brickworks, (b) a quota 
system, (c) controlled prices, (d) compensation for loss of 
sales, and (e) the setting up of a National Building Brick 
Council. 
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Manufacture of acidproof brickwork. A. F. ZENNSTROM. 
Swed. 106,671; abstracted in Chem. Zentr., 1943, II [19] 
1747.—Fillers of litharge-containing substances made up 
with water glass are used. The water glass should be 
neither pure Na nor pure K water glass but a mixture of 
both in the ratio of about 1:1. M.Ha. 

Tile flooring. Nick Marino. U.S. 2,371,058, March 6, 
1945 (Aug. 17, 1942). 1 claim. (Cl. 72-68).—A hollow 
building tile of the type adapted to be strung on wires and 
composed of ceramic material, the tile having flat parallel 
tread and ceiling faces and oppositely inclined generally 
flat side faces tapering from the ceiling face inwardly 
toward the tread face of the tile, each of the side faces being 
provided with a plurality of wedge-shaped recesses extend- 
ing lengthwise of the tile, the top wall of each recess being 
disposed substantially parallel to the tread and ceiling 
faces and the other side wall of the recess tapering in the 
same direction as the corresponding side face but at a 
steeper inclination so as to intersect the side face, the top 
walls of one pair of the recesses on opposite sides of the 
tile being located approximately midway of the thickness 
of the tile and the recesses being of a size sufficient to 
laterally receive a supporting wire therein, and webs ex- 
tending perpendicular and parallel to the tread face for 
interiorly strengthening the tile, the tread face and one 
of the webs joining the top walls of corresponding recesses 
located upon opposite sides of the tile. 
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Acid electric furnaces and steel (foundry problems). 
Report of the Second Electric Furnace Steel Conference, 
A.I.M.M.E., Pittsburgh, Pa., Oct., 1944. ANon. Metal 
Progress, 46 [5] 1086-89 (1944).—By following such pre- 
cautionary measures as (1) careful handling of brick, (2) 
use of proper forms for construction of the arches, (3) 
thorough packing with ganister between skewback and 
ring, and (4) slow drying and preheating of roof (60 hr. 
to reach 1000°F.), the roof life may be increased materially 
with resultant decreases in refractory costs and increases 
in furnace tonnage. Sillimanite (659% Al.O;) and basic 
brick offer promise for this service. B.C.R. 

Basic brick in open-hearth construction. H. M. Grir- 
FITH. Blast Furnace & Steel Plant, 33 {1] 104-106 (1945). 
—All-basic construction on one end of a 50-ton furnace 
was in good shape after 750 heats. The slag was granular 
and easily raked out, thus preventing gradual blocking of 
the fantails. A 180-ton furnace was also converted to all- 
basic construction except for the roof. Costs for remov- 


ing slag were 7¢ per cu. ft. during a shutdown and 9¢ dur- 


ing operation. Analysis of the slag showed it to be suitable 
for use in the blast furnace. The amount of dust found 
in flues and checker chambers was less than half that usually 
found in silica furnaces, and time down for repairs was 80 
hr. instead of a probable 170 hr. A total saving of $16,500 
is estimated. See Ceram. Abs., 24 [3] 55 (1945). B.L. 
Basic open-hearth process today: I. W. Geary. 
Metallurgia, 26, 123 (1942); abstracted in Trans. Brit. 
Ceram. Soc., 41 [10] 117A (1942).—Refractories usage in 
the roof, walls, ports, and regenerators is briefly dis- 
cussed. II. Metallurgia, 26, 175 (1942); abstracted in 
Trans. Brit. Ceram. Soc., 41 [11] 127A (1942).—The paper 
includes experience on the installation and maintenance 
of basic hearths in steel furnaces: A bottom installed in 
1937 is illustrated. The firebrick lining of the pan is 
shaped roughly to the final contour of the hearth, and 
magnesite brick is then added. The magnesite has a 
minimum thickness of 9 in., with a panel 8 ft. square and 
12 in. thick at the taphole. The working hearth is of 
dolomite fritted in with a little mill scale. The monolith 
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is of a fairly uniform thickness. A bottom construction 
designed to reduce the possibility of boils and to lower in- 
stallation costs has a subhearth formed roughly to the 
lines of the finished bottom with a drop of 6 in. from the 
ends to the taphole and 2 in. from front to back. The 
hearth consists of 3 in. of insulation, 12.5 in. of firebrick cut 
to contour, a 9-in. soldier course of chrome-magnesite 
brick, and a 2-in. working hearth of fused grain magnesite. 
The need for insulation is not so great when the working 
hearth is made of dolomite. The use of plastic chrome or 
chrome-magnesite pastes is noted. These are water- 
setting and are rammed on the brickwork, leaving only a 
thin layer of magnesite to be burned on. These pastes 
are claimed to be cheap to install and extremely resistant 
to penetration by metal or slag. Crespi hearths are men- 
tioned, and hearth maintenance is discussed, including 
fettling practice. II and IV. Metallurgia, 27, 23, 77 
(1942); abstracted in Trans. Brit. Ceram. Soc., 42 [2] 13A 
(1943).—Factors governing ladle life are briefly reviewed. 
Of interest is the report from America that careful reduc- 
tion of the thickness of the lining in those places where 
least wear takes place increases the ladle capacity by 
about 15 tons and increases the life from 9 to over 13 heats. 
For many classes of top-poured steel a larger nozzle is ad- 
vocated; such practice is favored in America. 

Bauxite and aluminous laterite occurrences in Jashpur 
State, Eastern States Agency. A.K.Dery. Records Geol. 
Survey India, 75, Professional Paper No. 16 (1942); ab- 
stracted in Trans. Brit. Ceram. Soc., 42 [4] 25A (1943).— 
Analyses are given of the bauxites of Jashpur; most of 
these contain 10 to 12% TiOz. The most accessible is 80 
miles from a railway. 

Bayer process red mud treated for alumina recovery. 
ANON. Chem. & Met. Eng., 52 [1] 106-107 (1945).—The 
Bayer process is used exclusively in this country for ex- 
tracting alumina from clays and bauxite. Low-silica 
bauxites are essential, as each pound of SiOz carries one 
pound each of alumina, soda ash, and lime into the re- 
jected red mud. Even with high-grade bauxites from 
Dutch Guiana, a recovery of 80 to 85% alumina is ob- 
tained. Treatment of the red mud with additional soda 
ash and coarsely ground limestone, ball milling, sintering 
at 1800° to 2000°F., and further ball milling after the 
addition of water to leach out soluble sodium aluminate, 
which is separated from the solids with large Oliver drum 
filters, provide an over-all recovery of 95% even with the 
use of low-grade bauxites. A flow diagram of the entire 
process is shown. The combination process is economical 
with bauxites ranging from 7 to 15% SiO». BCR. 

Beryllium oxide as a refractory. ANoN. Elec. Times, 
June 11, 1942; abstracted in Z7rans. Brit. Ceram. Soc., 
41 [8] 99A (1942).—Attention is drawn to the high electri- 
cal resistivity of beryllia. It is used in vacuum tubes 
and other electrical apparatus. Beryllia has been used 
for protecting Mo resistors in electric furnaces. See Ceram. 
Abs., 23 [10] 170 (1944). 

Carbon deposition in coke-oven roofs. G. E. FOXWELL. 
Coke Smokeless-Fuel Age, 4, 151 (1942); abstracted in 
Trans. Brit. Ceram. Soc., 42 [2] 13A (1943).—The carbon- 
forming reactions of ethylene, ethane, acetylene, and aro- 
matic hydrocarbons are considered; to avoid carbon dep- 
osition, a well-operated oven should not have a. free space 
temperature above 800°C. See ‘‘Coke...,’’ Ceram. Abs., 
22 [5] 69 (1943). 

Cupola practice. ANon. Engr. Foundryman [Johannes- 
burg], June (1942); abstracted in 7rans. Brit. Ceram. 
Soc., 41 [9] 109A (1942).—Report of a general discussion 
on cupola linings, the use of ganister, handmade vs. ma- 
chine-made brick, and taphole construction. 

Development of Cowper stove insulation. F. KOHLER. 
Tonind.-Ztg., 66, 111 (1942); abstracted in 7vans. Brit. 
Ceram. Soc., 42 [2] 138A (1943).—After enumerating the 
advantages of insulating hot-blast stoves, K. discusses 
the difficulties encountered in the use of insulating powders 
and brick. Insulating materials in granular or powder 
form tend to settle slowly in use and may eventually dam- 
age the casing; they are also easily blown out by escaping 
gases as cracks form in the brickwork. Insulating brick 
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may be crushed by pressure of the expanding brickwork, 
and the crumbled mass may again settle. A new insulat- 
ing material (Ger. Pat. No. 691,922) is claimed to have 
none of these faults. It consists of graded calcined 
diatomite mixed with water-free tar. The material is 
warmed to 60° to 100°C. before use and is tamped into 
position in layers. As the brickwork is heated, the tar 
softens and the mass becomes plastic and is able to yield 
to the expanding brickwork. The space between wall and 
casing is thus completely filled. Subsequently, a slow 
distillation of the volatile matter takes place, leaving a 
compact mass of insulating grains bonded with coked tar. 
In this condition the material can neither settle nor be 
blown out. It is recommended for insulating Cowper 
stoves, blast pipes, mixers, acid converters, etc. 
Development of a sulfuric acid process for production of 
alumina from clay. J. H. WALTHALL, PHILIP MILLER, AND 
M. M. StrRIp.Lin, JR. Presented at meeting of American 
Institute of Chemical Engineers, St. Louis; abstracted 
in Chem. & Met. Eng., 52 [1] 105 (1945). B:C.R. 
German standards for refractory materials: ramming 
materials and cements. ANON. /Jonind.-Ztg., 66, 73 
(1942); abstracted in Trans. Brit. Ceram. Soc., 41 [11] 
131A (1942).—Tests are described for the determination 
of the mechanical analysis and the firing shrinkage (or 
expansion) of refractory cements and ramming materials. 


-The mechanical analysis is tested by sieves down to 0.06 


mm. and by elutriation for the finest fractions. The firing 
shrinkage is determined by molding a cylinder 50 mm. in 
diameter and 45 mm. high and determining its volume 
before and after firing; a mercury- or water-displacement 
method is used, the test piece being first coated with wax. 

Graphite in industry. ANon. Chem. Trade Jour., 111, 
503 (1942); abstracted in Trans. Brit. Ceram. Soc., 42 [2] 
9A (1943).—Unusually large and tough crystalline flake 
graphite occurs in Madagascar; it is used in crucibles. 
Vein graphite (90% C) and dust graphite (55 to 80% C) 
are produced in Ceylon. Good quality amorphous graph- 
ite occurs as beds in sandstone in Mexico and Korea. 
Approximately 30% of the total graphite output is used in 
foundries. 

Increasing the life of silica brick made from Bobrovsk 
quartzites in the roofs of open-hearth furnaces. V. D. 
TSIGLER. Ogneupory, 1941, No. 9, pp. 9-13 (1941); ab- 
stracted in Trans. Brit. Ceram. Soc., 41 [8] 100A (1942).— 
Lime-bonded roof brick manufactured from these quartz- 
ites failed by spalling, since penetration of Fe oxides was 
insufficient to bring about fusion into a monolithic struc- 
ture. The addition of ferruginous mineralizers brought 
about an appreciable increase in life; 1% mill scale was 
more effective than 1.5% blast-furnace dust. Loosening 
of the larger grains during service was eliminated by finer 
grinding of the batch, the maximum grain size being re- 
duced to 5 mm. 

Investigation of the properties of corundum brick with 
special reference to their thermal conductivity. H. 
Lascu. Tonind.-Ztg., 66, 89 (1942); abstracted in Trans. 
Brit. Ceram. Soc., 42 [1] 6A (1943).—Three kinds of 
corundum brick of known constitution and with increasing 
Al,O; content were investigated with regard to chemical 
composition, refractoriness under load, true and apparent 
specific gravity, porosity, reversible thermal expansion, 
and spalling resistance. The thermal conductivity was in- 
vestigated by a method in which the heat flow is station- 
ary. No definite conclusions on the constitution of 
corundum brick can be drawn from the chemical analysis 
alone. The SiOz content does not always come from ad- 
mixed grog and ball clay; it can also be traced to the use 
of impure corundum. The refractoriness under load of 
the corundum brick does not depend only on the corundum 
content; it is influenced by the grading and the process of 
manufacture. The high spalling resistance of the corun- 
dum brick investigated is emphasized. The thermal- 
conductivity investigations have shown that brick with up 
to about 50% corundum have a conductivity at a medium 
temperature equal to that of firebrick of normal porosity. 
With brick containing up to 50% corundum, the con- 
ductivity increases slightly or remains constant up to about 
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650°. At higher temperatures, the conductivity decreases 
slightly, which is explicable by the corundum content. 
Brick with high corundum content (80%) show a compara- 
tively rapid decrease in conductivity with increasing tem- 
perature, since they are crystalline. 

Magnesium from sea water. GERALD E. STEDMAN. 
Metals & Alloys, 20 [4| 941-48 (1944).—The Dow Chemi- 
cal Co. method of producing Mg from sea water at its 
Texas Gulf plants is described. B.C.R. 

Malleable beryllium. G. E. CLAUSSEN AND J. W. 
SKEHAN. Metals and Alloys, 15 [4] 599-603 (1942); ab- 
stracted in Trans. Brit. Ceram. Soc., 41 |8] 101A (1942).— 
Beryllium can be melted without contamination in 
beryllia or graphite crucibles; zirconia crucibles are 
attacked. A method of producing small beryllia crucibles 
is described. 

Manufacture of firebrick in South Australia. ANon. 
Chem. Eng. Mining Rev., 37 [435] 78 (1944).—An investi- 
gation of clays in South Australia is contemplated in an 
effort to manufacture high-grade firebrick and ceramic 
ware from domestic materials. B.C.R. 

Molding high-duty metallurgical and complicated coke- 
oven silica brick by the method of high-frequency vibra- 
tion. G. V. KuKoLev, A. T. ZELENSKAYA, AND Z. P. 
SHALOMEEV. Ogneupory, 1937, No. 8, pp. 510-24; ab- 
stracted in Trans. Brit. Ceram. Soc., 42 [4] 26A (1943).— 
An account is given of developmental work on the vibra- 
tion method of molding, initiated by the Institute of Re- 
fractories, Kharkov. Trials are described in which a full- 
scale experimental vibration machine was employed. The 
final version of the vibration method of molding, applied 
as a production process, retains the original sequence of 
operations and the pressing and vibration devices. See 
“Shaping .. .,’’ Ceram. Abs., 19 [1] 16 (1940). 

Note on arc furnace refining slags. N. F. Durry. 
Metal Treatment, 8, Spring Issue, 17 (1942); abstracted in 
Trans. Brit. Ceram. Soc., 41 [9] 109A (1942).—Discussing 
the effect on the refractory lining of the fluorspar added to 
the slag, D. considers that the fluorspar decomposes, the 
liberated F attacking the silica lining to form SiFs. 

Pressing silica brick. W.Huprre. Tonind.-Zig., 66, 179 
(1942); abstracted in Trans. Brit. Ceram. Soc., 42 [3] 
17A (1943).—The advantages and field of application of 
the revolving-table press, power-driven screw press, and 
eccentric, toggle, and hydraulic presses are briefly dis- 
cussed. For the small works embarking on machine press- 
ing for the first time, the power-driven screw press is prob- 
ably the most suitable because of its low initial cost, adapt- 
ability, and ease of installation and maintenance. 

Production of frothed grogged heat-insulating materials 
at the Podol Works. A. A. PrroGov AND L. R. BILSON. 
Ogneupory, 1938, No. 7, pp. 1286-97; abstracted in Trans. 
Brit. Ceram. Soc., 42 [4] 30A (1943).—The manufacture 
of insulating brick by mixing prepared foam with a highly 
grogged slip is applied to full-scale production. Labora- 
tory work forms the first part of the paper. The works 
trials investigate the following factors: (a) the proportion 
of the clay bond, (b) type of clay, (c) grog grading, (d) 
action of acid or gypsum in stabilizing the foam, and (e) 
the use of porous grog. The manufacture of blocks up to 
14-in. cube is described; special attention is paid to drying 
problems. Data on density of foam-slip mixtures, effect 
of sawdust addition, drying and firing shrinkage, and the 
properties of the fired brick are presented. The trials 
culminated in the production of a batch of 500 brick. 

Production in rotary furnaces of steel for castings. 
F. A. LEMON AND HuGuH O’NEILL, with appendices by T. 
FLETCHER AND J. N. Brapiey. Jour. Iron & Steel Inst. 
[London], 146 [2] 53-72P (1942)—The manufacture of 
plain carbon steel in 5-ton Sesci rotary furnaces is de- 
scribed. The furnaces use monolithic acid refractory 
linings of British origin and are fired with pulverized coal. 
Great difficulties were encountered in securing a good life 
from the refractory linings. With intermittent working 
this has been raised from a beginning of 29 heats per lining 
to an average of 125, with a record value of 226. A daily 
patching technique, developed to enable improved life to 
be obtained, is described. Chemical, physical, and petro- 
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graphic data of patch and various lining materials are 
given. The most useful lining is one with adequate re- 
fractoriness and low afterexpansion but, above all, a 
facility for forming a durable ceramic bond with the patch 
repair. 20 references, 9 figures. 

Ramming materials for cupolas. F. NAUMANN. Gies- 
sereipraxis, 62, 49 (1941); abstracted in Trans. Brit. 
Ceram. Soc., 41 [8] 100A (1942) —-Ramming materials for 
cupola linings are being used because such linings are 
cheaper and, above all, are not jointed. The ramming ma- 
terial, which is made of quartz sand, quartzite, and re- 
fractory clays, should show a refractoriness of cone 33 to 
34 (1730° to 1750°C.) and should contain approximately 
88 to 95% SiO» and 5 to 8% Al.O3. The life of the ram- 
ming material depends on the composition of the charge. 
Investigations have shown that charges containing 85% 
scrap, as compared with 25% scrap addition, shorten the 
life of the furnace lining to about 60%. The ramming 
material should be delivered to the works dry. Prepara- 
tion must take place with the amount of water specified. 

Reaction between copper reverberatory slag and refrac- 
tories. Sanap S. Kocatorcu. Jour. Amer. Ceram. Soc., 
28 [3] 65-71 (1945).—17 references, 12 figures. 

Recrystallized alumina products. B. Moore. Ind. 
Chemist, 18, 467 (1942); abstracted in Trans. Brit. Ceram. 
Soc., 42 [2] 138A (1943).—For slipeasting alumina ware, a 
clean slip of alumina in dilute HCl is used. Firing must 
be done at ¢ 1600°C. See Ceram. Abs., 22 [3] 55 (1943). 

Refractories in 1944. Louris A. SmirH. Blast Furnace 
& Steel Plant, 33 [1] 114-15 (1945).—Developments of 
the year include an increased use of low-alumina brick 
and of cold rammed bottoms and early trials of the all- 
basic furnace. 

Refractory lining for rotary cement kilns: I. W. F. 
Rocuow. Rock Products, 48 [1] 188, 190, 192, 232, 234 
(1945).—Many variables in rotary cement kiln operation 
preclude the possibility of predicting the service secured 
from the refractory linings based on analogy alone. Such 
variables include clinker composition, sintering or clinker- 
ing temperature, lack of uniformity in chemical composition 
of feed, irregularity of feed, ring formation, intermittent 
operation, reducing atmosphere, distorted shell, and in- 
stallation of lining. Factors involved in the selection of 
the proper refractory for the feed end, intermediate zone, 
high-temperature zone, and discharge end are discussed. 
Among the basic lining materials, chemically bonded mag- 
nesite brick laid with steel sheets is used most extensively. 
Proper design of the nose and tail blocks is important to 
avoid trouble and costly maintenance. B:C.R. 

Service of open-hearth furnace hearths of the Azovstal 
works. I. SHVARTSMAN. Ogneupory, 1941, No. 1, pp. 
24-28; abstracted in Trans. Brit. Ceram. Soc., 41 [8] 99A 
(1942).—Preliminary experiments showed that the com- 
position and structure of the hearth have less influence on 
its life than the conditions of service during the initial 
period. In building up the hearth layer by layer it is 
necessary to add sufficient slag to the magnesite so that 
the ‘‘index of basicity,” (CaO + MgO)/SiOs, increases by 
degrees from the first layer upward. The amount of slag 
to be added to each layer _ be calculated by means of the 

a — th 
formula x X 100, where x = slag 
addition (%), a, = total MgO + CaO in the magnesite 
(%), dg = total MgO + CaO in the slag (%), bi = & 


/O 
SiO, in the magnesite, b. = % SiO» in the slag, and t = 
index of basicity. Recommended values for the index of 
basicity increase from 12 in the first layer to 19 in the 
twelfth layer. 

Some refractory materials in northeastern England. 
R. G. CARRUTHERS AND W. ANDERSON. Geol. Survey 
Gt. Brit. Wartime Pamphlet, No. 31 (Jan., 1943); ab- 
stracted in Trans. Brit. Ceram. Soc., 42 [4] 25A (1943).— 
The pencil ganister and quartzite sandstone of north- 
eastern England are described. Many of the outcrops of 
the former have been worked out. Quartzite sandstone 
of high purity occurs in the Millstone Grit and Upper 
Limestone of Weardale and Tynedale; these beds some- 
times attain a thickness of 30 ft. The Hearthope rock 
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contains over 97% SiOz, has a refractoriness of 1710°C., 
and remains compact on firing in a silica-brick kiln. Other 
rock which might be suitable for making silica brick occurs 
at Linn Shield and Park, in the vicinity of Haltwhistle. 
The distribution and suitability for use as molding sands of 
the rotted grits (Millstone Grit) and yellow sands (Per- 
mean) of northeastern England are discussed. The grain 
size, permeability, and strength of these sands were 
determined, and the Durham yellow sands were analyzed. 
The Aid Crag silica sand is considered suitable as a hearth 
sand. 

Studies on coking pressure. W. Fucus aAnp A. G. 
SANDHOFF. Fuel, 21, 70 (1942); abstracted in Trans. 
Brit. Ceram. Soc., 41 [9] 109A (1942).—Some factors in- 
fluencing the pressure on coke-oven walls are discussed. 


PATENTS 
Apparatus for making plug brick. J. B. BLEWETT 
(McLain Fire Brick Co.). U.S. 2,369,102, Feb. 6, 1945 
(July 22, 1943). 7 claims. (Cl. 25-44). 
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Attachment for making plug brick. J. B. BLewstt 
(McLain Fire Brick Co.). U.S. 2,369,101, Feb. 6, 1945 
(July 22, 1943). Sclaims. (Cl. 25-44). 

Furnace wall. W.G. Younc (Chicago Fire Brick Co.). 
U. S. 2,369,100, Feb. 6, 1945 (July 17, 1943). 9 claims. 
(Cl. 72-101). 

Heat-resistant ceramic material. RoBerRT Boscu 
G.m.B.H. Belg. 444,977; abstracted in Chem. Zentr., 1943, 
II [25] 2258.—The material consists of an alumina melted 
in the electric arc at 2000°C. or higher and then quickly 
cooled and ground. M.Ha. 

Manufacture of highly refractory brick. ‘‘BROHLTAL”’ 
A.-G. FUR STEIN- UND TONINDUSTRIE. Belg. 445,017; 
abstracted in Chem. Zentr., 1943, II [25] 2258.—The brick 
are made of a weakly burned magnesite with other addi- 
tions. The original mixture is 66 to 85 MgO, 10 to 30 
Fe.O3, 1 Al,O3, 1 SiOe, and 2% CaO; the brick formed 
from this mass are fired at 1460° to 1500°C. M.Ha. 


Terra Cotta 


Hints on roof-tile manufacture. ANon. Brit. Clay- 
worker, 51, 73 (1942); abstracted in Trans. Brit. Ceram. 
Soc., 41 [11] 123A (1942) —Two methods of hand molding 
are described. To manufacture wire-cut plain tile, a die 
is attached to the pug-mill mouthpieces of the requisite 
form and dimensions to ensure the extrusion of a con- 
tinuous column of the shape of a plain tile with a con- 
tinuous nib along one end. In some works elaborate ma- 
chinery is installed in which the clay, after thorough prep- 


aration, is run out onto a cutting table by means of a pair © 
of “expression” rollers. The clay column produced is 
stiff enough for pressing direct, and a length is cut off such 
that it is rather smaller than the press mold. The lengths 
so cut off are ‘‘bats’’ containing the exact amount of clay 
required for the finished pressed tile. Tile fittings are de- 
tailed, and a description is given of tile hanging, the pantile, 
the Courtrai tile, and handmade paving tile. 


Whiteware 


American ceramics. Ross C. Purpy. West Va. Univ. 
Bull., Ser. 45, No. 3-II, 59-63 (Sept., 1944).—American 
ceramic ware is inferior to none and superior to most. 

Corner lavatory. ANon. Architectural Forum, 82 [2] 
97-100 (1945).—Based on the premise that every room has 
four corners, the ‘‘corner lavatory’’ designed by George 
Kosmak, Ruth Gerth & Associates, provides a satis- 
factory adjunct to crowded living quarters or a supplement 
to the modern streamlined bath. A well-organized com- 
pact plan allows the maximum amount of equipment 
without crowding. Illustrated. M.E.P. 

Electrical properties of high-frequency ceramics. E. 
ROSENTHAL. Electronic Eng., 14, 388, 438 Soyert ab- 
stracted in Trans. Brit. Ceram. Soc., 42 [3] 22A (1943).— 
Bodies composed of clinoenstatite, ‘rutile, cauheiaat and 
2MgO- TiO, are considered. Clinoenstatite is considered 
an improvement on the steatite body; the dielectric prop- 
erties improve as crystallization advances. This type of 
body is readily molded. Rutile has a very high dielectric 
constant, but this is decreased by the clay which must be 
added to give plasticity. Both rutile and 2MgO-TiO: 
can be made only into comparatively simple shapes. 
Cordierite has a higher power factor but is valuable if a 
small thermal expansion is required. Data on the power 
factor, dielectric constant, temperature coefficient of 
capacitance, and thermal expansion are given for each 
type of body. The significance of these constants in the 
design of condensers, coil formers, etc., is considered. By 
the use of burned-on metal coatings, coil formers can be 
produced having an inductance practically independent 
of the temperature. 

Frustrated potters. RoBERT P. BRUNDAGE. Wall 
Street Jour., 125 [28] 1 (Feb. 2, 1945).—The war has 
brought to the U. §. pottery industry the greatest demand 
in history at the same time that shortages of labor, fuel, 
materials, and machinery are acute. Foreign competition 
has held U. S. production to about 70% of the amount 
used in the domestic market, and potters are afraid to 
expand capacity above that point during the war emer- 
gency. B. says that colors came into extensive use about 
ten years ago and have helped to increase the market for 


Eighty per cent of the domestic 
production is made in 32 plants, half of this within a 
radius of 200 miles of East Liverpool, Ohio. That fine 
china is made in America is illustrated by the list of 
potteries given which are producing such ware. These 
companies are studying methods of promoting U. S. ware 
after the war. CSP. 
Influence of variable amounts of New York talc, flint, 
and calcined clay on serviceability of glazed cooking-ware 
bodies. ForRREST BURNHAM AND MILTON A. TUTTLE. 
Jour. Amer. Ceram. Soc., 28 [3] 72-75 (1945) .—2 figures. 


SEPARATE PUBLICATION 


Study of the Flow Properties of Concentrated Clay- 
Water Mixtures. W. J. SMOTHERS AND PAuL G. HEROLD. 
School Mines Met., Univ. Missouri, Bull., Tech. Ser., 15 
[3] 103 pp. (1944).—The flow properties of three commer- 
cial kaolins (Florida, North Carolina, and Georgia) were 
examined by forcing them through orifices rather than 
capillary openings under pressures of 0 to 100 Ib. per sq. 
in. Orifices of differing length and diameter were used, the 
one adopted being 2 in. long and 0.125 in. in diameter. 
The effects of water content, added NaOH after electro- 
dialysis, and particle size on flow properties were studied. 
An equation was developed relating water content to 
starting pressure. Three factors were indicative of the 
workability of the different mixtures: the pressure at 
which flow began, the relative rate of change of flow with 
pressure after flow had begun, and the flow value at which 
a reversal in curvature in the flow curve was noted. The 
portion of the flow curve below the reversal could be fitted 
to an exponential type of equation. PGE: 


American products. 


PATENTS 

Electrically conductive ceramic thread guide. Hans 
THURNAUER (American Lava Corp.). U. S. 2,369,266, 
Feb. 13, 1945 (Jan. 28, 1941). 6 claims. (Cl. 242-157).— 
1. A ceramic thread-guide body comprising a vitrified 
mixture of titanium oxide and a metallic oxide, the vitrified 
body having a resistivity not greater than 1 megohm per 
cm.3, 
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Insulators for high-tension electrical transmission sys- 


tems. C. H. W. CLARK AND STEATITE & PORCELAIN 
Propucts, Ltp. Brit. 566,871, Jan. 31, 1945 (May 12, 
1943). 


Method and apparatus for manufacturing pottery ware. 
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W. J. Mriter. WU. S. 2,370,410, Feb. 27, 1945 (Feb. 21, 
1940). 21 claims. (Cl. 25-22). 

Shielded spark plug. E. O. SETTERBLADE (Wright Aero- 
nautical Corp.). U.S. 2,368,889, Feb. 6, 1945 (Oct. 10, 
1941). Qclaims. (Cl. 123-169). 


Equipment and Apparatus 


Applications of unit operations and processes in the 
ceramic industries. W.A.KoEHLER. Trans. Amer. Inst. 
Chem. Engrs., 40 [5] 575-92 (Oct., 1944).—Unit opera- 
tions and processes are discussed. Power and fuel re- 
quirements and capacities are given in most cases, and 
some special problems and their solutions are discussed 
briefly. (1) Crushing and grinding. Nearly all ceramic 
raw materials require the use of reduction equipment. 
The types discussed include jaw, gyratory, and roll 
crushers, pulverizers, dry and wet pans, ball and tube 
mills, and burrstone mills. Mention is made of the special 
problems encountered in the crushing of shales and hard 
clays, particularly when wet. The use of heated crusher 
surfaces is a possible solution. A new development in 
dry pans is the use of lightweight mullers in combination 
’ with air cylinders, thus providing a variable pressure range 
of 3to9tons. <A reduction of muller pressure in handling 
damp and soft materials resulted in an increased capacity. 
(2) Mixing and blending. The various types of pug mills, 
together with blungers, are described. (8) Screening and 
separating. K. deals with the various types of screening 
equipment, including the piano-wire screen, revolving 
screen, and shaking and vibrating screens of the Hummer 
type; equipment for magnetic and electrostatic separa- 
tion; and methods and equipment for dewatering clays 
such as filter presses, electrophoresis, and settling. In- 
duction magnetic separation is a relatively new develop- 
ment and is based on the fact that the freely falling 
particles may be more easily diverted from their path than 
directly lifted against gravity as in the usual magnetic 
separator. This method is finding application in the sep- 
aration of materials of such low magnetic properties that 
they have been considered nonmagnetic for all practical 
purposes. It is widely used in the abrasives industry and 
is gradually being extended to other ceramic materials. 
Electrostatic separators are used in cement-dust and glaze 
recovery; the separation of mica from graphite, copper 
pyrites from zine blende, and quartz from kyanite; and 
in feldspar purification. The filter press removes excess 
water from clay and body mix. Maximum pressures of 
80 to 120 Ib. per sq. in., capacities of 2000 lb. of clay per 
hour, and cake moisture of 20 to 24% are common opera- 
tional characteristics. The Oliver-type filter is finding 
increasing application, but its use still constitutes an ex- 
ception to general practice. Electrophoretic methods of 
dewatering clay suspensions depend upon the fact that in 
such suspensions the clay particles are negatively charged 
and the water is positively charged. Thus, by impressing 
a suitable voltage, the clay particles can be made to mi- 
grate to the positively charged electrode. This method is 
also used in the lubrication of extrusion dies. The only 
plants generally employing this method before the war 
were in Germany and Czechoslovakia. Water settling is 
used for washing clays and sands to remove sand, mica, 
and coarse minerals, thus producing a pure clay slip. (4) 
Weathering and aging. Disintegration of clay particles is 
advantageously produced by winter-long exposure above 
ground to the physical and chemical action of the elements. 
The necessary large storage space, tie-up of capital, and 
extra handling costs constitute objections to this method. 
Pyrites in clay on weathering form soluble sulfates, causing 
scumming; weathering should be continued until the 
soluble sulfate is leached out of the clay. Aging improves 
the plasticity and working properties of tempered and 
pugged clays which are stored indoors for various periods 
depending upon the nature of the clay and the ware to be 
made. Deairing machines, however, accomplish the same 
purpose in a very short time. (5) Forming and shaping. 


Due to the plastic properties of clays, various means can 


be employed for shaping and forming the articles. (A) 
Soft-mud process. For brick manufacture, the clay is first 
put through a disintegrator if it is lumpy, and then the 
proper amount of water is added in a pug mill to produce a 
finished brick that will just hold its shape but will deform if 
jarred or shocked. In firebrick plants, the molding is 
commonly done by hand; for common- and face-brick 
manufacture, machines are used. A modern machine 
containing six molds produces 3000 to 5000 brick per hour 
and requires 20 to 30 h.p. Soft-process brick are not 
laminated and may be cut or broken along any desired 
line. (B) Stiff-mud process. Plastic clay is extruded 
through a die and emerges as a column, which is cut into 
required lengths to make common and building brick, 
firebrick, building tile, drain tile, and sewer pipe. A 
typical process requires crushing, dry-pan grinding, and 
pug milling, followed by extrusion through a suitable die. 
One disadvantage is the formation of laminations; the 
use of deairing machines, however, has helped to reduce 
the difficulties due to lamination. A large machine pro- 
duces 15,000 common brick per hour and requires approxi- 
mately 75 h.p. The stiff-mud process is also used for 
making dinnerware and artware. (C) Dry-press process. 
A damp powder is used, enough water (usually 7 to 12%) 
being present so that the clay can be balled. <A dry-press 
machine molds the clay at a pressure above 10,000 Ib. 
per sq. in.; excessive pressure, however, causes cracking. 
This difficulty can be overcome by deairing or by replacing 
the air in the mixer with condensable gases such as am- 
monia or propane. A six-mold, 25-h.p. machine produces 
up to 3600 brick per hour. Repressing in both the stiff- 
mud and soft-mud processes is used to yield exact dimen- 
sions and also to produce special architectural shapes. 
Casting employs fluid clay-water mixtures which are 
poured into plaster-of-Paris molds. The mold absorbs 
water from the slip to form a dense layer. After a time 
the excess slip is poured off, leaving the dewatered layer 
in the mold. Both organic and inorganic deflocculants are 
employed to increase fluidity, thus allowing the use of 
more concentrated slips of up to 70% clay. This process 
is used to manufacture irregular shapes. (6) Drying. 
Sand and bulk clay present no drying difficulties, rotary 
direct-fired driers 4 to 5 ft. in diameter and 20 to 60 ft. 
long being used. Specially molded clayware, however, 
presents special difficulties because of the danger of cracks 
being started by strains due to shrinkage. The drying 
of clayware falls into three main stages: (a) preheating 
stage at 80 to 90% relative humidity to bring the clay to 
drying temperature; this step is necessarily slow because 
of the low heat conductivity of clay; (b) shrinkage stage, 
in which the humidity of the drying air is lowered to per- 
mit evaporation; close control is essential so that the rate 
of evaporation from the surface will not exceed the rate 
of diffusion; (c) the pore-water stage, in which the humid- 
ity is again lowered and the temperature raised to complete 
the drying operation. A stiff-mud brick will require over 
2500 B.t.u. for complete drying. Commercial methods 
used for drying ware are as follows: (A) Hot floors. The 
hot floor is heated by steam pipes imbedded in a concrete 
floor, exhaust or live steam being used. Although difficult 
to control, inefficient, expensive to construct, and wasteful 
of space, they find extended use in heavy-ware manu- 
facture. (B) Waste heat progressive driers. This type 
of drier consists of multiple tunnels side by side, each 
tunnel having a single track filled with loaded cars. The 
heat is taken from the kilns that are cooling, thus provid- 
ing economic operation and speeding the kiln cooling. 
Auxiliary heat from furnaces or kilns on fire is to be 
avoided, since the presence of combustion products of 


= 


1945 


sulfur will cause scumming. The driers are usually 110 
ft. long and hold 15 cars. The drying air passes on a 
countercurrent principle, the coolet, more humid air meet- 
ing the freshly charged ware and providing the necessary 
slow drying. This type of drier is built for the utilization 
of waste heat from many sources and is sometimes used 
in connection with car tunnel kilns. It is used in a ma- 
jority of structural clay plants. (C) Radiated heat driers. 
This type is constructed similarly to the waste-heat drier, 
but the car tunnels have furnaces below them at one end 
and smoke flues running along under the tracks. The 
air for drying enters through the furnace pit and circulates 
through the tunnel; on contacting the ware, it is cooled, 
settles to the floor, and is again heated by contact with the 
flues. Such a drier has a good average efficiency of about 
80%. A new development in this type of drier is to pass 
the products of combustion from the kilns through the 
flues. (D) Driers with automatic humidity control. Two 
general types of driers, periodic and continuous, are used 
with automatic humidity control. The periodic type is 
initially furnished with air at a high humidity; this 
humidity is gradually decreased during the drying period 
with a resultant increase in the rate of drying. The con- 
tinuous type is built on the car-tunnel principle, and 
the drier is divided into four sections along its length, in 
each of which is maintained automatically graduated con- 
ditions of humidity and temperature suited to the stage 
and period of drying. The more rapid drying by full 
automatic control greatly reduces hold-up of material in 
process and drying losses. (E£) Mangles. These steam- 
heated chamber driers, used largely by the whiteware in- 
dustry, are equipped with steam coils so placed that the 
ware, as it moves through the chamber, comes into contact 
first with a relatively low temperature and high humidity 
and later with a higher temperature and lower humidity. 
(F) High frequency electrostatic heating. By the use of 
high frequency alternating current, a distortion of each 
molecule of the ware can be brought about, first in one 
direction and then in the other, depending on the rapid 
reversal of voltage. This causes internal friction and pro- 
duces heat in the object itself, thus eliminating the prob- 
lem of heat transfer. Frequencies used vary from 1 to 10 
me. (7) Firing. The firing process is divided into several 
stages: (a) dehydration, up to approximately 600°C., 
during which mechanically and chemically combined water 
is removed; (6) oxidation of organic matter at about 
300°C. with subsequent oxidation of sulfur and carbon, 
oxidation of ferrous to ferric iron, and calcination of cal- 
cium and magnesium carbonate up to about 900°C.; and 
(c) vitrification, during which some of the minerals melt 
and, on cooling, serve as a binder to the unmelted par- 
ticles. For common clay this temperature range is be- 
tween 950° and 1050°C. Kilns used for firing ceramic 
materials are as follows: (A) Scove kiln. This type is of a 
temporary nature; the brick to be fired are arranged so 
that fires may be kindled in openings left in the bottom, 
and the products of combustion pass through the brick. 
(B) Updraft periodic kiln. This kiln is circular and is 
constructed with furnaces located circumferentially around 
the lower part of the kiln. The products of combustion 
pass upward through the ware and out of the stack. The 
kilns are usually about 16 ft. in diameter. Due to in- 
efficiency, this type of kiln is gradually being displaced. 
(C) Downdraft periodic kiln. This kiln is very similar to 
the updraft kiln, but baffles are arranged so that the prod- 
ucts of combustion are deflected from the ceiling to the 
floor, where they pass through an opening into the stack. 
(D) Continuous kilns. Since periodic kilns utilize only 
about 8% of the heat liberated, more efficient types have 
been devised in which the hot waste products of combus- 
tion preheat the ware, while the air used for combustion is 
preheated by the hot fired ware. Such a kiln uses 300 to 
500 Ib. of coal per 1000 brick as compared with about 800 
Ib. of coal for a periodic kiln. (£) Car tunnel kiln. The 
ware is placed on cars that pass along a tunnel 200 to 500 
ft. in length so heated that water-smoking, dehydration, 
and vitrification progress in the ware as the cars pass 
through the zones of corresponding temperature. (F) 
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Circular tunnel kiln. This kiln is built in the form of an 
open circle with the entrance and discharge ends rather 
close together. A large horizontal ring, on which the ware 
is placed, turns slowly through the kiln. This type is 
adapted for firing all types of ware. (8) Conclusion. 
Only the major processes are discussed. Many others 
that on casual observation may seem simple have presented 
problems not easily solved. The ceramic industry has 
traditionally been based on art and personal skill, but 
science has made and is still making rapid forward strides, 
and the field has enlisted the help of numerous highly 
skilled and trained technologists and scientists. W.T.G. 

Crystal photography with divergent X rays. K. Lons- 
DALE. Nature, 151, 52 (1942); abstracted in Trans. Brit. 
Ceram. Soc., 42 [3] 24A (1943).—Using a very low input 
tube which gives a beam of copper X radiation divergent 
externally through nearly 180°, accurate estimates of 
lattice distance can be made. From one or two photo- 
graphs of a suitably shaped crystal, the unit cell and space 
group can be determined. 

Device for use in making powder specimens for a high- 
temperature X-ray camera. H. Lipson O. S. 
warps. Jour. Sci. Instruments, 19, 186 (1942); ab- 
stracted in Trans. Brit. Ceram. Soc., 42 [3] 24A (1943).— 
A silica rod is sealed, in alignment, in a thin-walled silica 
tube; the manipulative technique is outlined. 

Heating and operational problems in artificial drying. 
ANON. Tonind.-Ztg., 65, 567 (1941); abstracted in 
Trans. Brit. Ceram. Soc., 41 [8] 95A (1942).—The drying 
plant described is placed above the tunnel kilns; it con- 
sists of 28 chambers with a total theoretical capacity of 
280,000 brick. The end chambers are not dried as 
quickly as the remainder. The synchronization of the 
presses, drier, and kiln is of first importance. Unless the 
steam can be exhausted from the drier quickly enough, the 
roof of the latter will deteriorate. 

Infrared baking. H. Seymour. Electrician, 129, 200 
(1942); abstracted in Trans. Brit. Ceram. Soc., 41 [11] 
124A (1942)—-Lamp and reflector design are discussed. 
Radiant heating has the advantage over convection heat- 
ing in that very high energy-transfer rates are obtained. 

Infrared heating. ANON. Electrician, 132 [3425] 56~-57 
(Jan., 1944).—A short report is given on the practical 
application of infrared in drying paint and putty on air- 
plane parts. Infrared does the job in approximately one- 
tenth the time required in steam drying. H.K:R: 

Operational experiences with chamber drying plant. 
K. SPINGLER. TJonind.-Ztg., 66, 68 (1942); abstracted 
in Trans. Brit. Ceram. Soc., 41 [11] 124A (1942).—The 
drying time is dependent on the uniformity of the drying 
of the goods throughout the chamber. Variations in the 
supply and discharge of the air, the ingress of excess air, 
and bad setting of the goods are causes of irregular drying. 
Drying frames and pallets, the track equipment, and main- 
tenance of the drier cars are dealt with. 

Tractor-trucks haul 11-ton loads of asbestos up 24% 
grade. W.E. TRAvUFFER. Pit and Quarry, 37 [8] 68-70 
(1945).—In the Bell Asbestos Mines, Ltd., quarry at 
Thetford Mines, Quebec, changing conditions have brought 
about a hauling problem. The floor of the quarry is now 
250 ft. below normal ground level. Eleven-ton capacity 
tractor-trucks are used for carrying out the asbestos-bear- 
ing rock, and T. describes the method of operating these 
trucks from quarry to plant. 8 photographs. M.R. 

Tunnel drier. W. ScHNELL. Tonind.-Zig., 66, 199 
(1942); abstracted in Trans. Brit. Ceram. Soc., 42 [3] 18A 
(1943).—The tunnel drier is able to deal with tender clays 
at a much more rapid rate than the hot-floor or chamber 
drier. If run overnight with reduced heat input and 
stationary cars, as is normally the case, the drying zone 
may move back toward the charging end so that the first 
cars to enter next day may be dried too quickly. Unequal 
operating conditions in day and night working may also 
occasion wastage of heat or condensation on the ware. 
Full efficiency will not be attained until brick or tile pro- 
duction is organized on a 24-hr. basis. In planning the 
installation of a tunnel drier, it is not sufficient to calculate 
the heat required to evaporate the moisture from a planned 
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weight of goods. Heat is also consumed in heating the 
ware, cars, and supports and is lost by radiation and con- 
vection from the walls, roof, and floor. These losses can 
be computed approximately, and an example of such a 
calculation is given. The total heat requirements and 
necessary air supply are also calculated. The various 
sources from which the heat may be drawn are discussed. 
Vitreosil filtering and ignition crucibles. ANON. Chem. 
Eng. Mining Rev., 37 [433] 4 (1944).—Porous Vitreosil 
crucibles suitable for ignition up to 1000°C. are available 
in four grades of porosity, thus obviating the need of as- 
bestos. BCR. 


SEPARATE PUBLICATION 


Norelco Electronic Products. ANon. Published by 
North American Philips Co., Inc., 100 East 42d St., New 
York 17, N. Y., 1945. 8 pp., 15 illustrations.—The sub- 
jects covered are as follows: (1) cathode-ray, transmitting, 
power, and amplifier tubes; (2) quartz crystal oscillator 
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plates; (3) Searchray (X-ray) inspection units; (4) 
Geiger-counter X-ray spectrometer; (5) film-type X-ray 
diffraction equipment; ‘(6) quartz crystal X-ray analysis 
unit; (7) metallurgical products (tungsten and molyb- 
denum powder, rod, sheet, and wire; aluminum alloy, 
enameled copper, resistance, silver, and gold-clad silver 
wire in fine sizes); and (8) medical X-ray equipment 
(radiographic units, tables, tubes, tube stands, and mis- 
cellaneous accessories). 
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Apparatus for measuring the degree of roughness of a 
surface. KaApELEA, LTp., AND R. E. REASON. Brit. 566,- 
591, Jan. 17, 1945 (June 17, 1943). 

Dust precipitator. W.R.APPELDOORN. U. S. 2,370,629, 
March 6, 1945 (June 2, 1943). lclaim. (Cl. 183-80). 

Machines for making brick, block, and like building ele- 
a I. Orsini. Brit. 566,919, Jan. 31, 1945 (Jan. 22, 
1943). 


Kilns, Furnaces, Fuels, and Combustion 


Advancement in heat application to gas-fired furnaces. 
James Kniveton. Ind. Gas, 22 [12] 13-16, 38-39 (June, 
1944).—A detailed description is given of the Selas radiant 
burner, and its application to the firing of various ceramic 
materials is noted. A rotary hearth circular kiln is illus- 
trated. The application of these burners to a completely 
automatic installation for heat-treating armor is de- 
scribed. In this case 3500 radiant gas burners in the side 
walls are spaced and located for patterned distribution, 
which is one of the advantages of this type of construction. 
A description is given of the open application of gas burn- 
ers in automatic machines for selective hardening and 
annealing. In this case a superheat type of burner is used, 
a gas mixture being burned inside a corrugated refractory 
wall forming the body of the burner combustion chamber. 
Temperatures higher than obtainable with gas in any 
other way are the result, and the distribution of the 
burned gases at a high velocity accelerates the heat trans- 
fer to the receiving body. The largest burner of this type 
has a heat-liberating capacity of 40,000,000 B.t.u. per hr. 
per cu. ft. of combustion space. H.K.R. 

Annular or tunnel kiln in the brick industry? W. 
Kovats. TJonind.-Zig., 65, 623 (1941); abstracted in 
Trans. Brit. Ceram. Soc., 41 [8] 96A (1942).—On the basis 
of the output, capital cost, running costs (including fuel 
and labor), and quality of product, it is concluded that the 
tunnel kiln is generally preferable to the annular or zigzag 
kiln. 

Elevated temperatures without preheated air. P. W. 
Craic. Ind. Gas, 23 [4] 13-15 (Oct., 1944)—Ceramic 
testing kilns located in the Hays Laboratory of the Harbi- 
son-Walker Refractories Co. are described and illustrated. 
To obtain a temperature of 3000° to 3200°F. in a furnace 
without preheating the combustion air, care must be taken 
to obtain the maximum combustion efficiency possible. 
Combustion efficiency is affected (1) by the excess air in 
the burner mixture and (2) by excess gas. Three charts 
are given which can be used to determine the proper 
conditions of excess air and gas to reach the temperatures 
given above. The necessity for accurate control is stated. 
With the use. of a well-designed proportional mixer, in- 
spirator set, or gas-mixing machine, nearly perfect air-gas 
ratios can be set by actual flue-gas determination under 
cold furnace conditions, and a high combustion efficiency 
is thus maintained. 

Firing of common and blue brick. O. KRAUSE AND 
H.S. Cuen. Tonind.-Zig., 66, 155 (1942); abstracted in 
Trans. Brit. Ceram. Soc., 42 [1] 3A (1943).—To investigate 
the influence of the temperature and time of firing and the 
kiln atmosphere on the structural alterations of heavy 
clay products, five brick clays containing different propor- 
tions of clay substance, feldspar, and iron oxide were 
heated in a specially developed furnace at temperatures 
between 750° and 1250°C.; the duration of firing was 


varied logarithmically, viz., 19, 60, 190, 600, and 1900 


min.; for a firing period of 190 min., the kiln atmosphere 
was varied from strongly oxidizing to strongly reducing. 
The influence of the firing conditions was investigated by 
determinations of the alterations in specific gravity and the 
thermal expansion behavior of the fired test pieces. These 
determinations showed that a fluid melt phase may be 
formed (a) because of the liquefaction of the feldspar below 
its melting point through eutectic formation or (b) because 
of eutectic formation in the system FeO-SiO:. Both 
processes, in which the melting away of feldspathic con- 
stituents can enter, are superimposed at the higher temper- 
atures. From the thermal-expansion behavior it can be 
concluded that these eutectic melts, in the course of the 
firing process, dissolve the quartz contained in the brick 
clays; the degree of solution is dependent on temperature 
and time. With the blue-brick clays rich in iron oxide, 
the FeO-SiO, eutectic acts as a mineralizer in the quartz- 
cristobalite conversion. The atmosphere has an essential 
influence on this liquid melt phase and therefore on the 
quartz solution. The complex mineral composition and 
the peculiarity of the brick clays investigated preclude 
any more accurate explanation of the additional processes, 
e.g., the formation of aluminum silicates; it may be as- 
sumed, however, that the processes proceed in a manner 
similar to those in fine ceramic bodies. See Ceram. Abs., 
23 [5] 93 (1944). 

Fuel-oil system. J. T. ROBSON. 
Soc., 24 [3] 92-93 (1945).—1 figure. 

Future development of the archless continuous kiln. 
C. RoscHMANN. Tonind.-Ztg., 66, 231 (1942); abstracted 
in Trans. Brit. Ceram. Soc., 42 [3] 19A (1943).—A sug- 
gested design for an archless continuous kiln with an an- 
nual production of 20 million building brick is presented. 
The chambers under fire are roofed over with transport- 
able panels consisting of a layer of insulating brick covered 
with porous concrete. Each panel is 6 ft. 6 in. long and 
18 ft. broad and is pierced with two rows of charging holes. 
The portable roof is moved as required by traveling cranes 
which also carry out most of the work of setting and 
emptying the kiln and loading the brick onto vehicles. 
The general layout of the plant is illustrated. 

Improving low output. ANon. Brit. Clayworker, 51 
[603] 43 (1942); abstracted in Trans. Brit. Ceram. Soc., 
41 [9] 107A (1942).—The necessity for an adequately 
long Hoffmann kiln and a sufficiently high chimney is 
stressed. The optimum preheating, full-fire, and cooling 
times must be determined. 

Induced draft for annular kilns having inadequate draft. 
H. HouizscHeck. Tonind.-Zig., 66, 139 (1942); abstracted 
in Trans. Brit. Ceram. Soc., 42 [1] 4A (1943).—The cen- 
trifugal blower is used for induced draft, the fan for suction 
draft. Three systems are described: (1) direct, in which 
the waste gases pass through the fan; (2) indirect, in 
which induced draft is used; and (3) combined system, in 
which part of the waste gases pass through the blower and 
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are used to cause induced draft. The waste-gas flues 
should be insulated and free from sudden changes in 
direction. Fan corrosion is considered; it is reduced if 
the waste-gas temperature is kept above the dew point. 

Kiln problems in the brick industry. S. NEUWOHNER, 
W. MENDHEIM, ET AL. Tonind.-Ztg., 65, 549 (1941); 
abstracted in Trans. Brit. Ceram. Soc., 41 [8] 95A (1942).— 
N. considers that a tunnel kiln designed for an annual 
production of 15 million standard brick will solve the firing 
problems in the brick industry. The width of the tunnel 
should be about 10 ft. and the height about 5.5 ft. to ob- 
tain a uniform weekly output of 300,000 brick. To obtain 
better movement of the kiln cars, a double kiln is suggested, 
consisting of two tunnels side by side, each 6.5 ft. wide and 
about 5 ft. high. M. states that tunnel kilns of abnormal 
size are already operating and thinks this of significance in 
view of theexpected postwar demand for building materials. 

Lighting up a circular kiln. ANon. Tonind.-Ztg., 66, 
182 (1942); abstracted in Trans. Brit. Ceram. Soc., 42 [3] 
19A (1943).—Difficulty in starting the fire in a circular 
kiln was eventually traced to the back wall of the ashpit in 
the temporary fire mouth, which had been built to the 
same checkered pattern as the kiln setting. Symptoms 
were (1) sluggish fire with fire-mouth door and ashpit 
door open, (2) slight improvement with ashpit door closed, 
and (3) complete absence of draft with fire-mouth door 
closed and ashpit door open. 

Note on the relation of heat loss and temperature in 
furnaces. G. O. Taytor. Metallurgia, 26, 161 (1942); 
abstracted in Trans. Brit. Ceram. Soc., 41 [11] 131A 
(1942).—T. gives a useful compilation of equations for 
calculating heat loss from furnaces. These equations in- 
clude (1) relation between heat loss from exterior of furnace 
and the temperature of the exterior, (2) relation between 
heat loss from exterior of furnace and wastage of fuel, and 
(3) relation between internal and external furnace tem- 
peratures and wall thickness. 

Proportional-mixer kiln. J. T. Rosson. Bull. Amer. 
Ceram. Soc., 24 [3] 90-92 (1945) .—2 references, 1 figure. 

Proposals for standardization of kilns, driers, and gas 
producers i in the ceramic industry. P. Gatzke. Tonind.- 
Zig., 66, 227 (1942); abstracted in Trans. Brit. Ceram. 
42 [3] 19A (1943).—The Kiln-Construction Sub- 
section of the Wirtschaftgruppe Bauindustrie, Berlin, has 
drawn up proposed standards for the dimensions of kilns, 
driers, and gas producers. Five, or in some cases six, 
standard capacities or outputs are recommended for vari- 
ous types of kiln and drier, and the corresponding internal 
and external dimensions, grate area, etc., are tabulated. 

Round tunnel kiln and the burning of blue brick. 
ANON. Tonind.-Ztg., 66, 119 (1942); abstracted in Trans. 
Brit. Ceram. Soc., 42 [1] 3A (1943).—A discussion on the 
layout described by Szoks (see ‘‘Twin . . .,”’ this page). 

Stokers for brick kilns. ANon. Tonind.-Ztg., 65, 574 
(1941); abstracted in Trans. Brit. Ceram. Soc., 41 [8] 96A 
(1942).—Several German patents are reviewed. 
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Twin works for making blue brick. E. V. Szoks. 
Tonind.-Ztg., 65, 305 (1941); abstracted in Trans. Brit. 
Ceram. Soc., 41 [5] 683A (1942).—Normal preparation ma- 
chines feed two sets of triple concentric tunnels; the inner 
are clay driers, the central are brick driers, and the outer 
are kilns. The speed of each tunnel is regulated to give 
continuous production. R. STECKEMESSER. Tonind.- 
Ztg., 65, 417 (1941).—S. considers the suggested layout 
impracticable due to the mechanical difficulty in moving a 
heavy setting around a circular kiln; the high temperature 
necessary for firing blue brick is also considered to militate 
against the use of this type of kiln. A. Hasia. Jbid., 
p. 517.—H. disagrees with Steckemesser’s criticisms, 
pointing out that the circular tunnel kiln has already 
proved successful. The new plant is not considered suit- 
able for common-brick production owing to its high 
capital cost but might prove economical for more special- 
ized products. See ‘‘Round.. .,’” this page. 

Water-smoking studies. TJonind.-Zig., 66, 
177 (1942); abstracted in Trans. Brit. Ceram. Soc., 42 
[2] 11A (1948)—With most annular kiln steam elimi- 
nators, hot air is introduced into the chamber through the 
feed holes and below simultaneously. It takes up part 
of the residual water of the green brick, which is carried off 
through the flue to the stack. Two opinions as to how 
the air acts and the direction of flow in the water-smoking 
chamber are discussed, illustrated, and proved wrong. 
The theory proved correct is that, soon after its entrance 
into the water-smoking chamber, the hot air spreads out 
horizontally below the arch and then falls in isothermal 
layers, which become progressively colder; finally the 
lowest layer is drawn off sideways into the flue. It is be- 
lieved that the layer of air lying at the bottom is removed 
into the flue by chimney draft, and then the air layers 
move downward altogether; thus a layer of air is gradually 
led away from below, and a new hot-air layer appears 
above. The systematic smoking of a 16-chamber annular 
kiln for the firing of face brick is described. Discussion. 
F. Tonind.-Ztg., 66, 185 (1942). H. Meyer. 
Ibid., p. 233. 
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Apparatus for cooling materials discharged from kilns. 
TRAYLOR ENGINEERING &. MANUFACTURING Co. Brit. 
566,761, Jan. 24, 1945 (July 21, 1942). 

Furnaces of intermittent ovens and kilns for firing 


ceramics. W.G. BARRATT AND J. Y. M. HALSALL. Brit. 
566,838, Jan. 31, 1945 (Aug. 3, 1943). 
Prefabricated ceramic combustion chamber. FRANK 


CHRISTENSON. U. S. 2,370,008, Feb. 20, 1945 (Oct. 28, 
1943). 3 claims. (Cl. 158-1)—1. A prefabricated ce- 
ramic combustion chamber for use in liquid fuel burning 
installations comprising a generally U-shaped rear section 
made of refractory material and including a vertical rear 
wall and parallel vertical side walls. 
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Celestite in Buffalo Cove, Fentress County, Tenn. 
Tuomas L. Kester. Econ. Geol., 39 [4] 287-306 (1944). 
—A deposit of celestite previously considered to be barite 
is discussed. The mineral aggregates consist of celestite, 
dolomite, calcite, and very small amounts of sphalerite, 
anhydrite, and pyrite. The maximum content of celes- 
tite is 96%. Open quarry methods are necessary because 
of overlying shale. 

Control of minute particles. F. B. Say. Foote-Prints, 
16 [2] 3-8 (1944).—Particle size offers the most rapid and 
convenient method for empirical control of the physical 
properties of a particular mineral or chemical. Fine par- 
ticles involve very large numbers of units (700,000,000 per 
pound at 200-mesh) which cannot be inspected individ- 
ually. Wire sieves provide the equivalent of ‘‘go” and 
“no go” gauges. Since these small gauges must be im- 
perfect, a tolerance is allowed, e.g., 8% in average opening 
and 60% in maximum opening at 200-mesh. Tables of 


data illustrate the variations with screen, with sampling, 
and with time and type of shaking. The many pitfalls in 
screen testing indicate the importance of standardized 
procedures and rational specifications. A.P. 
Dip and strike from three nonparallel drill cores lacking 
key beds. James Gittuty. Econ. Geol., 39 [5] 359-63 
(1944).—In commenting on Bucher’s procedure (ibid., 
38, 648-57 (1943)), G. offers a less complicated method for 
obtaining the same result, the mathematics of which are 
discussed in detail. BCR. 
Discussion on postwar possibilities for utilizing British 
Columbia’s industrial minerals. F. A. Forwarp, G. M. 
Hutt, AND HucHS. Spence. Can. Mining Met. Bull., No. 
393, pp. 78-82 (1945). G.M.H. 
Dry polishing of opaque materials. H. J. FRASER AND 
R. Von Heung. Amer. Mineralogist, 27, 261 (1942); 
abstracted in Trans. Brit. Ceram. Soc., 41 [9] 112A (1942). 
—The process of polishing opaque materials is restudied 


- 
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with the hope of speeding up the process without undue 
loss of quality. The physical character and structure of 
laps found satisfactory are presented. Determinations 
are given of the rate of removal of material during the 
various stages of grinding and polishing. Various types 
of mechanical heads are described; the method of charg- 
ing laps is discussed in detail, and the complete process of 
mounting and polishing is outlined. 

Geology of the Antarctic Continent and its relationship 
to neighboring land areas. ARTHUR WADE. Proc. Roy. 
Soc. Queensland, 52, Pt. 1, 24-35 (1941); abstracted in 
Bull. Amer. Assn. Petroleum Geol., 28 [12] 1756-57 (1944). 

G.M.H. 

Magnesite plant improvements. ANoNn. Rock Prod- 
ucts, 48 [1] 230 (1945).—In anticipation of postwar de- 
mands, the Northwest Magnesite Co. is opening up its 
Keystone quarry in the State of Washington. B.C.R. 

More recent knowledge of the nature of clay. E. 
DittLer. Tonind.-Zig., 65, 515, 528 (1941); abstracted 
in Trans. Brit. Ceram. Soc., 41 [8] 938A (1942).—Clay is 
distinguished from kaolin by its plasticity, its absorption 
capability, its hygroscopicity, and its chemical composi- 
tion. D. discusses the three groups into which clays can 
be divided: (1) residues of rock-formed minerals; (2) 
quartz, feldspar, mica (muscovite, biotite, sericite), cal- 
cite, secondary hornblende, augite, limonite, pyrites, 
dolomite, glauconite; and (8) clay minerals and biogenic 
and organogenic admixtures. The chemical composition 
is given of the most important clay minerals, and grain- 
size distribution and chemical and mineralogical analyses 
are tabulated. New methods of investigation with the 
electron microscope and a new ultramicroscope have shown 
that the constituents of clays are not amorphous but 
possess a crystalline character and that the clay mineral 
allophane is for the most part halloysite. It is proved that 
rational analysis is subject to fundamental error. Ab- 
sorption and base exchange are important properties of 
clay; the former is largely dependent on the latter. Re- 
cent work on the natural and synthetic formation of 
kaolin and on the identity of prokaolin is reviewed. 

Notes on the compressibility of clays. A. W.SKEMPTON. 
Quart. Jour. Geol. Soc. London, 100 [897-98] 119-35 
(1944).—In the lower rank metamorphic processes there is 
a sequence whereby mud ‘is converted to clay and finally 
toashale. The process is essentially one involving pres- 
sure and the compressibility of the sediment. S. has stud- 
ied the compressibility of a number of sediments of differ- 
ent types in the laboratory. The compressibility of a clay 
or mud can be described by means of several constants. 
Terzaghi (Proc. Harvard Conf. Soil Mechanics, 1, 161) has 
defined the liquidity index according to the following 
w/c — PL h — 
IL = PL’ Where w/c = 
weight of water + weight of solids X 100, PL = amount 
of water that must be added to the clay to render it plastic, 
and LL = liquid limit as determined by the Casagrande 
apparatus and is defined as the amount of water that must 
be added to the clay to convert it from a plastic mass to 
a viscous liquid. For soft clays the liquidity index ranges 
from 1 to 0.5; for stiff clays it is almost 0; while for shales 
the index is negative. The laboratory consolidation test 
provides two other constants for the characterization. In 
this test, the clay, adjusted to its liquid limit, is placed in 
an oedometer or compression apparatus. This apparatus 
consists of a brass ring, in which the clay is confined, and 
two porous stone ends through which the load is applied. 
The displacement of the clay is measured with a dial gauge. 
By applying small increments of pressure over a period of 
time, a series of pressure vs. ratio data are obtained. The 
void ratio, e, is the volume of voids per cubic centimeter 
of solid, and it is related to the water content in the 
following manner: w/c = «/p, where p is the specific grav- 
ity of the grains. The compressibility of a particular 


equation: Liquidity index = 


sample can be expressed in the equation e = «, — C log 
(p/p:), where C is the slope of the line when the log of the 
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pressure ratio is plotted against void ratio and is called 
the compression index. The constants e«; and C are called 
the constants of compression and are characteristic for a 
particular clay. A correlation is made between pressure 
and e,, C, and the liquid limit for 27 clays. The constants 
for numerous English muds and clays are listed. 26 refer- 
ences. SZ. 

Progress in the study of exsolution in ore minerals. 
G. M. Scuwartz. Econ. Geol., 37, 345 (1942); abstracted 
in Trans. Brit. Ceram. Soc., 42 [4] 31A (1943).—A section 
of this paper deals with the relationship between the oxides 
of Fe, particularly their mutual solubility. Most natural 
specimens with hematite along the octahedral planes of 
magnetite are a result of partial replacement, but possible 
exsolution has been observed in an iron-ore sinter; this 
is in agreement with the work of the Geophysical Labora- 
tory. 

Searles Lake becomes major lithium source. 
Bull. Amer. Ceram. Soc., 24 [3] 115 (1945). 

Simple tests for the detection of the beryllium mineral 
helvite. JoHN W. GruNER. Econ. Geol., 39 [6] 444 
(1944).—A simple, rapid, quantitative method of deter- 
mining the amount of helvite [(Mn,Fe,Zn),Be3;S ;0,.S} 
is presented. The method was developed as a field test in 
evaluating the deposit at Iron Mt., Sierra County, N. Mex. 
The material analyzed as follows: SiO». 32.35, TiO. none, 
Al,O; 0.33, Ga2O; trace, BeO 13.75, FeO 16.35, MnO 28.99, 
ZnO 4.88, CaO 0.23, MgO none, § 5.50, and H.O 0.17. 
Method: Place a very small sample of powdered or crushed 
rock in a 50-ml. beaker and cover with 1 : 5 H:SO,. Add 
a “‘pinch”’ of arsenic trioxide (As,O;) and boil for 1 to 2 min. 
Decant the acid and wash with water several times by 
decantation. While the sample is still covered with water 
examine it under a binocular microscope. Any helvite 
present will be stained a brilliant canary yellow due to 
formation of As2S;. The test is sufficiently sensitive to 
detect one grain of helvite among thousands of the gangue 
mineral. If the grains are yellow garnet, substitution of 
metallic Sb for As,O; forms a red stain on the helvite due 
to the formation of SbeS;. Sphalerite gives the same test 
in HCl with As,O; but in H2SO, reacts much more slowly 
and can be distinguished from helvite. Other sulfides do 
not interfere. BCR. 

Some clay-water properties of certain clay minerals. 
R.E. Grim F. L. CuTHBert. Jour. Amer. Ceram. 
Soc., 28 [3] 90-95 (1945).—4 references, 6 figures. 

Up-grading chrome ore. ANon. Chem. Trade Jour., 
111, 183 (1942); abstracted in Trans. Brit. Ceram. Soc., 
41 [11] 122A (1942).—A reduction and leaching process 
intended to remove part of the iron from low-grade chrome 
ores is mentioned; the Cr:Fe ratio can be increased to 
40:1. 

Vermiculite—a new western product. 
RENSSELAER. Ind. Gas, 22 [3] 11-12, 32 (Sept., 1943).— 
Vermiculite is a hydrous aluminum silicate or a species of 
mica. When the temperature of the material is raised 
to approximately 1400°F. in 1 min., complete exfoliation 
takes place and the particles are puffed to fifteen or more 
times their original size. Vermiculite is capable of re- 
sisting heat up to 2450°F. without fusing. It is cleaned, 
graded, and sized into four grades. It is used as formed 
for various insulation purposes and as a loose fill, or it is 
made up into insulating brick of high load-carrying ca- 
pacity. The kiln and the tunnel drier for the brick are de- 
scribed. H.K.R. 

Zirconium in industry. ANon. Chem. Eng. Mining 
Rev., 37 [434] 56 (1944).—Zirconium occurs principally in 
Brazil, Travancore, and New South Wales. Zirconium 
refractories are inert to silicate slags and other corrosive 
agents, and as cements they are used for coating other 
refractories. As an opacifier, zircon is replacing antimony 
and to some extent tin oxide in vitreous enamels and 
ceramic glasses. In metallic form it is used as a scavenger 
in steelmaking. 
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Analytical methods for the determination of tungsten. 
ANON. Chem. Eng. Mining Rev., 36 [429] 249-52 (1944). 
—Fuse the sample with (1) sodium peroxide in a nickel or 
iron crucible, not exceeding a dull red heat; (2) potassium 
bisulfate in a Pyrex or Monex flask; or (3) sodium carbon- 
ate in a platinum crucible. Precipitate the tungsten in a 
hot 10% tannin solution. When cold, add a 10% anti- 
pyrine solution (6 ml. per 0.1 gm. WO;). Wash thor- 
oughly with a solution containing 5 ml. H.SO,, 50 gm. 
(NH,4)2SO,, and 2 gm. antipyrine per liter. Transfer toa 
porcelain crucible, burn off carbon at < 150°C., and weigh 
as WO;. B.C.R. 

Binary system P,O;-2CaO-P,0;: I and II. W. L. 
G. T. Faust, AND D. §. REYNoLps. Amer. Jour. Sci., 242 
[9] 457-77; [10] 542-62 (1944).—Equilibrium relations 
between phosphoric acid (P:0;) and calcium pyrophos- 
phate (2CaO- P,O;) were studied by the method of quench- 
ing. Eight crystalline phases are stable at liquidus 
temperatures: (1) P.O; with a triple point at 580° and 
55.5 cm., (2) calcium diphosphate (CaO-2P,0;), m.p. 810°, 
(3) dicalcium triphosphate (2CaO-3P,0;), m.p. 774° (in- 
congruent), (4) §-calcium metaphosphate (CaO-P,O;), 
m.p. 977° (metastable), (5) a-calcium metaphosphate, 
m.p. 984°, (6) trémelite (observed as a series of solid solu- 
tions ranging from about 32 to 37% CaO), which is meta- 
stable below 915° and melts incongruently at 985°, (7) 
8-calcium pyrophosphate (2CaO-P.Os;), and (8) a-calcium 
pyrophosphate, m.p. 13853°. The a = £8 inversion points 
of CaO-P,0; and 2CaO-P.O; lie at 963° and 1140°, re- 
spectively. Solid solutions were noted only in the meta- 
phosphate-pyrophosphate system, where they occur on an 
extensive scale, the range for the 8 modifications being the 
greater. B.C.R. 

Isomorphism and allotropy in compounds of the type 
A,XO,. M.A. Brepic. Jour. Phys. Chem., 46, 747 (1942); 
abstracted in Trans. Brit. Ceram. Soc., 41 [11] 130A (1942). 
—The occurrence of solid solutions of Ca phosphate in 
Ca orthosilicate leads to the assumption that the latter may 
itself belong, above 1420°C., to the structural group of 
hexagonal high-temperature forms. See ‘Phase... ,’’ Ce- 
vam. Abs., 23 [4] 80 (1944). 

Quinaldinic acid as a reagent for the separation of copper 
and cadmium. A. K. Majyumpar. Analyst, 68 [809] 
242-44 (1943).—In the precipitation of copper with 
sodium quinaldinate solution in a dilute H2SO, solution, 
precipitation in a hot solution and the use of hot water for 
washing are essential in preventing the coprecipitation of 
cadmium. The precipitate is filtered on a Gooch crucible 
and dried at 125°C. Spectral analysis of the copper pre- 
cipitate showed less than 0.08% cadmium. Cadmium is 
determined in the filtrate by precipitation with additional 
sodium quinaldinate solution in a solution neutral to 
methyl red. The precipitate is allowed to settle in the 
cold and is then washed with cold water, filtered on a 
Gooch crucible, and dried at 125°C. BiG.R. 

Rapid determination of alumina in clay and grog. F. 
CAESAR AND K. Konopicky. Tonind.-Ztg., 66, 47 (1942); 
abstracted in Trans. Brit. Ceram. Soc., 41 [11] 132A 
(1942).—A1.,0; + TiO, may be estimated in 2 to 2.5 hr. by 
treating 0.5 gm. of the calcined material with 15 cc. of 1:1 
HF, baking the resulting fluorides at 200°C. to constant 
weight, and applying a factor which must be determined 
for each clay. Treatment of pure Al,O;, TiO2, and FesO; 
with HF showed that the fluorides, when baked at 200°C., 
are nonhygroscopic and of sufficiently constant composi- 
tion for weighing. Some replacement of Al.Fs-H,O by 
AleF;0H-H2O and of by FeF;OH-H:20O occurs, 
leading to a possible error in the conversion factor (in the 
case of Al,O;) of =0.5%. It is assumed that the fluorides 
of Ca, Al, and the alkalis remain sufficiently constant in 
amount to permit the application of an empirical conver- 
sion factor to the total weight of fluorides. TiO, and 
Fe,O, may be estimated by fusing the fluorides with 
KHSQ,. The limit of error is 0.8%. 

Resemblance between surface films on solids and on 
water. S.J. Jour. Chem. Soc. [London], 1942, p. 
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696; abstracted in Trans. Brit. Ceram. Soc., 42 [3] 24A 
(1943).—The quantities FA and FS can be calculated for 
the adsorbed film of a gas on a solid from the adsorption 
isotherm by integration of the Gibbs adsorption equation 


(F = surface pressure of the adsorbed film, A = area 
occupied per adsorbed mol., and S = “specific surface’ 
of the adsorbent, i.e., its adsorbing area per gm.). Curves 


of FA against FS drawn from published isotherms exhibit 
close correspondence to surface films on water: the film 
states gaseous (G), liquid expanded (ZL,), liquid condensed 
(Le), and the intermediate state (J) between L; and Ly» 
have their counterparts in gas-solid adsorption. From 
the slope of the FA—F'S curve where it becomes linear, both 
the adsorbing area, S, and the monolayer capacity of the 
adsorbent (the number of molecules it can take up per 
gram in a completed monolayer) can be calculated. 
Formation of layers more than 1 mol. thick sometimes 
occurs, but it is not to be associated with the character- 
istic loops often obtained in the adsorption isotherms of 
vapors on gels; the FA—F'S curves in the latter cases show 
that the adsorbed layer remains unimolecular throughout 
the region covered by the loop and that the hysteresis 
originates, not in capillary condensation, but in the trans- 
formation of state L; — J — Ly occurring within the mono- 
layer. 

Separation of copper and cadmium by means of quinal- 
dinic acid. C. F. PrircHarRD AND R. C. CHIRNSIDE. 
Analyst, 68 [809] 244 (1943).—Using the procedure de- 
scribed by Majumdar (‘‘Quinaldinic . . .,” this page), the 
separation was made with satisfactory results; the errors 
were less than those reported by Lindsey and Shennan 
(ibid., 65, 636 (1940)). B.C.R. 

Spot-reaction experiments: IX, Catalyzed reactions 
brought about by photolysis of ferric oxalate. F. FEIGL. 
Jour. Chem. Education, 22 [1] 36-37 (1945).—Under the 
influence of light, Eder’s solution (HgCle + (NH«4)2C20,) 
reacts according to the equation Z2HgCl, + (NH,4)2C.0, > 
+ 2NH,Cl + The production of is 
proportional to the intensity of the light. In visible light 
the reaction is due to traces of iron salts. In the same 
manner ferric oxalate is decomposed to ferrous oxalate 
and CO,. In the Eder’s solution reaction, and in other 
cases listed below, the iron ion acts as a catalyst. F. has 
discussed the following reactions exhibiting this photolysis 
and applied them as spot tests: (48) reduction of selenious 
acid by oxalic acid, (49) reduction of iodine by oxalic acid, 
(50) reduction of PdCl, by oxalic acid, (51) reduction of 
tungstic acid by oxalic acid, and (52) reduction of methyl- 
ene blue by oxalic acid. For Part VIII see Ceram. Abs., 
24 [1] 30 (1945). S.Z. 
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Ceramic preparation. EUGENE WAINER (Titanium 
Alloy Mfg. Co.). U.S. 2,369,327, Feb. 13, 1945 (May 24, 
1941). 4 claims. (Cl. 106-63). 

Defluorinating rock phosphate. K. L. E_more (Ten- 
nessee Valley Authority). U. S. 2,368,649, Feb. 6, 1945 
(Oct. 23, 1941). 3 claims. (Cl. 71-47).—38. A process 
of rendering fluorine-containing rock phosphate available 
as plant food which comprises (a) preparing a fusion charge 
of rock phosphate and added acidic oxide material in pro- 
portions such that for each mol of CaO in excess of that 
required to form tricalcium orthophosphate in the rock 
there are present added constituents required for the 
formation of one mol of hedenbergite (CaO-FeO-2Si02) 
for between 2 to 3 mols of tricalcium orthophosphate 
(8CaO-P;,0;) therein, whereby the charge has a fusion 
temperature substantially below the fusion temperature of 
the rock phosphate alone and the melt resulting therefrom 
has a relatively low viscosity at temperatures immediately 
above its fusion temperature, (>) fusing the charge so pre- 
pared, and (c) contacting the fused charge with a water- 
containing atmosphere for a time sufficient to remove a 
substantial proportion of the fluorine therefrom and render 
the phosphorus content thereof available as plant food. 
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Manufacture of zinc oxide. R. L. HALLOws AND 
FREDERICK CLEARMAN (Eagle-Picher Lead Co.). U. S. 
2,368,922, Feb. 6, 1945 (July 7, 1942). 4 claims. (CI. 
23-148).—1. The process of continuously producing zinc 
oxide from zinc sulfide by flash fuming with a substantially 
minimized liberation of iron and copper compounds present 
in the zinc sulfide, which comprises taking particles of zinc 
sulfide within a range of 5 to 500 microns in diameter, dis- 
persing the particles into an oxidizing atmosphere, heating 
to a temperature sufficient to form an outer layer of zinc 
oxide on the particles, continuing the heating to a tem- 
perature sufficient to volatilize the zinc oxide from the 
particles, and separating the volatilized zinc oxide from the 
unvolatilized iron and copper compounds in the residual 
portions of the particles. 

Titanium oxide pigment production. J. H. PETERSON 
(E. I. du Pont de Nemours & Co.). U.S. 2,369,246, Feb. 
13, 1945 (Jan. 9, 1942). 20 claims. (Cl. 106-300).—1. 
A new white titanium oxide pigmentary composition com- 
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prising the product obtainable by calcining hydrous 
titanium oxide and a minor proportion of a mixture of a 
soluble alkali metal compound and a compound of alumi- 
num. 

Vitreous compositions consisting of oxides of alkali 
metal, phosphorus, and other selected divalent metal. 
C. S. Kine (Blockson Chemical Co.). U. S. 2,370,472, 
Feb. 27, 1945 (Oct. 7, 1940). 11 claims. (Cl. 252-1).—1. 
A homogeneous vitreous material as a glassy water-soluble 
fusion product consisting analytically of the oxides A.O, 
P,O;, and MO wherein A;O is alkali metal oxide, MO is 
oxide of divalent metal M, and M is metal selected from 
the group consisting of magnesium, calcium, strontium, 
and barium, the P.O; being present to an extent in the 
range 33!/; to 50 molar % of the total molar content of the 
oxides, the MO being present to an extent in the range 2.5 
to 17.5 molar % of the total molar content, and the A,O 
being present to an extent ranging upwardly from 32.5 
molar % to the total molar content. 


General 


Bulk materials storage. W.G. Hupson. Chem. & Met. 
Eng., 52 [1] 108-11 (1945).—All generally used methods 
of bulk storage are reviewed, together with some of the 
newer devices, e.g., the bulldozer, carryall, and freight-car 
dumper. B.C.R. 

Care and repair of compressed-air equipment. ANon. 
Glass Ind., 25 [6] 260-61, 280; [7] 310-11, 327; [8] 361, 
376 (1944).—Proper care and maintenanc¢ of air-compres- 
sor equipment is essential if automatic production of glass- 
ware is to be kept at capacity. This article is based on 
publications of the Compressed Air Institute and the 
Manual of Engineering Instructions issued by the U. S. 
Navy. After a discussion of the maintenance and repair 
of the compressor proper, lubrication and supplemental 
equipment, such as air filters, intercoolers, and after- 
coolers, are considered. A. 

Compressed air leakage and waste. ANON. Glass I: nd., 
25 [2] 67, 82 (1944).—Air leaks are usually ignored by the 
maintenance crew but may be costly. Repacking valve 
stems, shutting off branch lines when not in use, properly 
clamping hose ends, automatic shut-off blow-guns, and 
water separators are mentioned as means of eliminating 
air wastage. 

Lithium compounds in air conditioning. K. S. Brerc- 
STRESSER. Foote-Prints, 16 [2] 9-16 (1944).—Lithium is 
used in air conditioning because of the hygroscopic nature 
of certain lithium salts. For widespread use in home 
units, certain difficulties will have to be overcome, such as 
sludge formation in the brine and corrosion of the metal 
equipment. 

Recent developments in wage and salary stabilization. 
O. C. Coor. Glass Ind., 25 [9] 402-403 (1944).—Four 
basic changes have been made in the wage and salary 
stabilization regulations. A.P. 

Reducing absenteeism and turnover. ANON. Glass 
Ind., 25 [2] 66, 84 (1944).—Attendance can be preserved 
not through disciplinary methods but by exploring and 
removing the causes of absenteeism and turnover. A.P. 

Silicosis: a review. E. J. Kinc. Fuel, 21, 74 (1942); 
abstracted in Trans. Brit. Ceram. Soc., 41 [9] 112A (1942). 
—The incidence and study of silicosis is briefly traced from 
its recognition by Dimerbrock in 1649. The early theory 
of the mechanical effect of SiO. dust on the lungs is shown 
to be invalid, the disease being due rather to the actual 
toxicity of silicic acid. Solubility data are given for differ- 
ent forms of SiO, and for some silicate minerals; the de- 
pression of the silica solubility by Al is discussed. Recent 
work has suggested that although Al has been shown to 
inhibit silicosis development in rabbits, human lung tissue 
may not react in a similar manner. 


Southern Research Institute. ANon. Monthly Rev. 
(Federal Reserve Bank of Atlanta), pp. 77-78 (Sept., 
1944); reprinted in Bull. Amer. Ceram. Soc., 24 [3] 116- 
18 (1945). 

What glass manufacturers should know about veteran 
rehiring. O.C.Coor. Glass Ind., 25 [7] 313- 


William A. Harty, President and General Manager, 
Exolon Co. ANon. Bull. Amer. Ceram. Soc., 24 [3] 87-90 
(1945).—4 photos. 


SEPARATE PUBLICATIONS 


Some Hazards of Auxiliary Fans in Coal Mines. D. 
HARRINGTON AND R. G. WARNECKE. U. S. Bur. Mines 
Information Circ., No. 7298, 27 pp. (1944). Free.—The 
use of portable blower fans in coal mines is increasing, de- 
spite the fact that such equipment has been the direct or 
indirect cause of many explosions, according to a survey 
among 900 coal mines examined by Federal coal-mine in- 
spectors. This report cites the numerous hazards created 
by blower fans, viz., recirculation of the air, which may per- 
mit harmful accumulations of noxious or explosive gas; 
the movement, en masse, of bodies of gas from rooms to 
entries where ignition sources may be encountered; the 
use of nonpermissible motors on the fans, which may 
ignite gas; and the possibility of a fire originating at the 
fan installation. R.A.H. 

Studies of the Effect of Humidity on the Sensitivity 
and Dispersion of Black Powder. RaymMonpD Moore 
WITH WILBERT J. HurrF. U.S. Bur. Mines Rept. Investiga- 
tions, No. 3782, 18 pp. (1944). Free.—The authors deal 
with the safe handling and use of black powder such as 
is widely used in the mining industries. Besides giving 
detailed facts about the effect of moisture on the powder, 
they show that fine-grained powders are ignited more 
readily than coarse-grained ones; that black powder is 
relatively insensitive to friction; and that black powder 
should be kept cool. R.A.H. 

Transition Opportunities. ANoN. Published by New 
York Journal of Commerce, 63 Park Row, New York 15, 
N. Y., 1945. Price 25¢. Reviewed in Bull. Amer. Ceram. 
Soc., 24 [2] 55 (1945). 


PATENT 


Mold sand core. W. C. DEARING AND L. S. MEYER 
(Plaskon Co., Inc.). Can. 424,252, Dec. 5, “ bird 8, 
1943; in U. S. Nov. 5, 1942). 
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HENRY CHARLES KLEYMEYER 


Father Purchased Plant in Henderson, Kentucky 

In 1865, Henry Kleymeyer of Evansville, Indiana, at 
the age of twenty-four, became a brick manufacturer 
when he took over a small plant at Henderson, Kentucky, 
which was for sale because the previous superintendent, 
a rabid abolitionist, had been ridden out of this small 
Kentucky community on a rail. The Kleymeyer family 
has been in the brick and tile business ever since. 

The Henderson plant operated as H. Kleymeyer & 
Company for a number of years and then became the 
Kleymeyer-Klutey Brick & Tile Works. In 1886, the 
elder Kleymeyer formed the Louisville Drain Tile Com- 
pany at Louisville, Kentucky, which grew into the present 
Southern Brick & Tile Company of that city. 

In 1872, a son, Henry Charles Kleymeyer, was born, 
who was destined to expand the interests of the family in 
the clay products field still further. Asa boy, he spent 
much of his time while not in school around the brick 
plant and saw its development from handmade brick fired 
with wood in a scove kiln to present-day production 
methods with automatic machinery and controlled firing 
in patented permanent kilns. 

After schooling in public and private schools of Hender- 
son and a course in an Evansville business college, young 
Henry worked at various jobs in the plant at Henderson, 
served a year as engineer at the plant in Louisville, went 
back to Henderson to install the first set of double-entry 
books of accounting which the company used, and fin 
April, 1895, when not quite twenty-three years old, crossed 
the Ohio River to Evansville, Indiana, to start his manage- 
ment career, just a half century ago. 


Just a Half Century Ago 

The story of that first season is an interesting one. 
Young Kleymeyer, accompanied by Herman Breden- 
kamp, a foreman at the Henderson plant, drove the wind- 
ing river road to Evansville in a wagon pulled by a team 
of mules. The first purchase they made in Evansville 
to commence the construction of a brick plant was a plow. 
They plowed up a portion of the ground and planted a crop 
of corn so that they would have feed for their horses and 
mules the following year and then started to build the 
plant. With very little hired help, they mixed mud and 
laid brick to build a few of the old-type updraft kilns, 
then with hammer and saw built some open racks to serve 
as a drier. Eventually the First Avenue Brick & Tile 
Company was ready to operate in competition with the 
fifteen handmade-brick yards and four steam plants 
already in existence in Evansville. In November, 1895, 
he went back to Henderson to marry his fiancée, Miss 
Nellie Schmitt, and returned with his bride to Evansville 
to live on a salary of $50 a month. The business pros- 
pered and slowly grew. 

By 1902, the family of Henry C. Kleymeyer included 
three sons and one daughter, and he decided that further 
expansion was necessary in his business activities to keep 
pace with his increased financial requirements. In 


January, 1903, he organized the Standard Brick Manu- 
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facturing Company with the Suhrheinrich brothers, who 
operated a brick plant. at Washington and Kentucky 
Avenues, and the new company bought the Helfrich plant 
located on the Upper Mt. Vernon Road at the west edge 
of the city. At the time of purchase, the Helfrich plant 
was manufacturing brick by the sand-mold process, as was 
the Suhrheinrich plant and the First Avenue Brick & Tile 
Company, which remained a separate corporation. The 
sand-mold brick had been manufactured from surface 
clay, but when the dry-press method was adopted, the 
underlying shale was ground to powder form and a much 
stronger brick was produced which was greatly in demand 
throughout the Middle West. 


First Continuous Kiln Installed 

The west-side plant was soon rebuilt to manufacture 
brick by the dry-press method, and in 1907 a large U- 
shaped continuous kiln was built. In 1914, the plant was 
converted to the manufacture of brick by the stiff-mud 
process. 

As more brick was shipped to outside points, the lack 
of railroad facilities was quite a handicap. Mr. Kley- 
meyer had some difficulty in convincing the L. & N. 
Railroad Company that a switch was feasible, as it would 
require three-quarters of a mile of track to the L. & N. 
main line, but his confidence was justified, as the plant was 
soon shipping one thousand cars of brick a year over the 
new switch, the longest private switch in the city. 

Production was gradually increased at the west-side 
plant with the introduction of rough-textured face brick, 
and round downdraft beehive-type kilns were built to 
produce a wide variety of shades and textures. 

In 1916, the plant at Washington and Kentucky Avenues 
was abandoned and the site was sold for real-estate de- 
velopment. In the same year, the company purchased 
a small plant southeast of the city on the Illinois Central 
Railroad and improved and developed it. This plant was 
almost totally destroyed by fire in 1927, most of the 
buildings on the plant when it was purchased having been 
of frame construction.. The plant was rebuilt of fireproof 
construction. This same plant was covered with eight 
feet of water in the great flood of 1937, but after it was 
dug out of the mud it resumed the manufacture of drain 
tile, building tile, and red face brick. The name of the 
company was changed about fifteen years ago to the 
Standard Brick and Tile Corporation. 


Pioneer in Production Methods 

Henry C. Kleymeyer was one of the pioneers in develop- 
ing new production equipment and methods and often 
devised improvements which soon found general use. 
He welcomed visits by other manufacturers to his plant 
and often said that they were welcome to anything they 
found which they could ‘‘carry away under their hats.” 
When, however, he developed a new continuous system 
of firing periodic kilns, he applied for and was granted a 
patent so that he could protect his own rights to use the 
system in the event someone else tried to copy and patent 
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it. It is a source of great pride to him that in 1944 he 
received a substantial royalty payment for the use of the 
Kleymeyer system by a manufacturer in South Africa. 

Another of the Kleymeyer group of plants is the West 
Point Brick Company at West Point, Kentucky, about 
twenty miles southwest of Louisville, Kentucky, and on 
the edge of the Fort Knox Reservation. Control of this 
plant was secured in 1912 when it was a small rundown 
sand-mold brick plant. It was subsequently developed 
into a modern stiff-mud brick plant manufacturing high- 
grade smooth red and rough-textured face brick for the 
Louisville market. Most of the permanent buildings 
built at Fort Knox by the Government were constructed 
with brick from the West Point plant, which furnished 
many millions of brick for this purpose. 


Served as Officer in Many Associations 

Mr. Kleymeyer and his father always believed in asso- 
ciations organized for the development and improvement 
of the industry and not only affiliated with them but gave 
them their active support. Over a period of years, Henry 
C. Kleymeyer served many of these organizations as an 
officer or director. In addition to having been president 
of the National Brick Manufacturers Association, he 
has served as vice-president of the Common Brick Manu- 
facturers of America, vice-president of The American 
Ceramic Society, and a director of the American Face 
Brick Association. 

In 1936, The American Ceramic Society honored him 
with the title of ‘‘Fellow of The Society” for his contri- 
butions to the industry. 

His interests during his most active period were not 
confined, however, to the clay products industry. He was 
recognized for his civic leadership and served the com- 
munity in many capacities. Not only is he a past-president 
of both the Evansville Chamber of Commerce and the 
Manufacturers Association, but he served as a director on 
the boards of the Indiana State organizations of both the 
Chamber of Commerce and the Manufacturers Associa- 
tion. His interest in inland waterway development led 
him to serve as a vice-president of the Ohio River Improve- 
ment Association and the Mississippi Valley Association. 
He was one of the leaders whose energetic advocacy of a 
river-rail terminal at Evansville led to the eventual 
establishment of the ultramodern Mead Johnson Terminal. 


Bridge Over the Ohio River 

He also fought long and hard for the construction of a 
free bridge over the Ohio River at Evansville for auto- 
mobile and truck transportation and was instrumental in 
devising the fifty-fifty plan whereby the bridge was finally 
constructed by the states of Indiana and Kentucky. 
When the bridge became toll free in 1941, it became the 
only toll-free b-idge crossing the Ohio River between 
Pittsburgh and the mouth of the Ohio at Cairo, Illinois. 

Mr. Kleymeyer has been an active member of the 
Bethel Evangelical and Reformed Church for many years 
and has served on the church council. 

He has been for many years a trustee of Evansville 
College, serving as treasurer of the board. He has assumed 
similar capacities for the Evansville Y.M.C.A., where he 
is also treasurer of the board of directors. 
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Other business activities include directorships of the 
Old National Bank in Evansville, the Southern Indiana 
Gas and Electric Company, the Sunbeam Electric & 
Manufacturing Company (manufacturers of the Coldspot 
electric refrigerator), and the vice-presidency of the 
Imperial Desk Company. 

In recent years, Mr. Kleymeyer has relinquished active 
supervision of the Standard Brick and Tile Corporation 
and has assumed the position of chairman of the board. 
One of his sons, Ralph, is president of the Company and 
another son, Clifford, is secretary-treasurer. He still re- 
tains the presidency of the Southern Brick & Tile Com- 
pany and the West Point Brick Company. 


Devotes Time to Improvement of Agriculture 


This, however, by no means has meant retirement. He 
has simply transferred some of his energy and attention 
to agriculture, which has long held his interest. On more 
than five hundred acres of farmland at the edge of Louis- 
ville, Kentucky, he has developed some of his theories of 
farming. A firm believer in subsoil cultivation, Mr. 
Kleymeyer puts his theories into operation with the most 
modern of farm machinery. He does not use horses or 
mules or the moldboard plow on any of his land. Blue- 
print layouts of the farms show the record of each field 
and indicate the yearly schedule for rotation of crops, 
fertilization, and subsoiling. Several hundred hogs are 
raised each year, and the farm has a modern hog ‘‘maternity 
home’”’ to insure proper handling of the semiannual litters. 
Usually about one hundred steers and heifers are purchased 
for feeding, so that practically all of the crops raised leave 
the farm on the hoof. 

Henry C. Kleymeyer is the type of man who will always 
be actively engaged in improving something, and he is 
looking forward to the next fifty years with the same zest 
that has made such a full life out of the past fifty years of 
active participation in the affairs of his community and 
business. 


SIGHTING PANEL INCREASES EFFICIENCY 
OF NAVY CORSAIRS 


American Navy pilots have a decided advantage over 
enemy planes in night fighting, in clouds, and at other 
times of low visibility. This advantage is secured by the 
installation on Navy Corsair fighters of a bullet-resistant 
glass panel of such high-precision quality that it is used 
directly as a gun-sight reflector. 

The ‘‘night-fighter panel’ is made of laminated plate 
glass, is 11/2 inches thick, and weighs approximately 50 
pounds. Development of the panel made it possible to 
eliminate a reflector plate usually used for sighting. 

The panel is made with glass from the special plate-glass 
production of the Libbey-Owens-Ford Glass Co., Toledo, 
Ohio. A specially developed method is used to select 
glass which is free from optical defects that might interfere 
with proper functional use of the gun sight. Precision 
grinding and polishing, plus resurfacing of the glass after 
lamination, produce the required optical qualities. 


BALL CLAY INVESTIGATION 
Symposium Ill, 46th Annual Meeting, April, 1944 


By RAtsToNn RUSSELL, JR., Chairman 


Revised Discussion Outline 


Il. Introduction 


By R. RUSSELL, JR., Research Laboratories, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


(1) History of Project 

(2) Consideration of Kaolins 

(3) Statement of Objectives 

(4) Decision Regarding Classification 
(5) Committees and Appointments 


Il. Discussion of Objectives 


By A. L. Jounson, Division of Ceramics, Massachusetts 
Institute of Technology, Cambridge 39, Mass.; F. P. 
HALL, Onondaga Pottery Co., Syracuse, N. Y.; and 
Hewitt WIson, Electrotechnical Laboratory, U. S. 
Bureau of Mines, Norris, Tenn. (presented by SIDNEY 
SPEIL). ‘ 


Ill. Fellowship Proposal 
By R. RUSSELL, JR. 


IV. Project Organization 


By G. A. Bote: Engineering Experiment Station, Ohio 
State University, Columbus 10, Ohio. 


V. Variations in Plastic Character 


By A. S. Watts: Department of Ceramic Engineering, 
Ohio State University, Columbus 10, Ohio. 


VI. Ball Clay Test Methods in Current Use 


By C. M. Lamsg, Jr., U. S. Gypsum Co., Pittsburgh, Pa.; 
G. W. PuHE.tps, United Clay Mines Corp., Trenton 6, 
N. J.; R. C. Meexer, Kentucky-Tennessee Clay Co., 
Alliance, Ohio; J. R. Beam, Universal Sanitary Mfg. 
Co., New Castle, Pa.; Hrwitr Wirson, Electrotech- 
nical Laboratory, U.S. Bureau of Mines, Norris, Tenn. 
(presented by Srpney SpeiL); A. S. Watts, Depart- 
ment of Ceramic Engineering, Ohio State University, 
Columbus 10, Ohio; and E. J. Wetss, Ohio State Uni- 
versity, Columbus 10, Ohio. 


Vil. Tentative Standards 


By J. R. Beam, Universal Sanitary Mfg. Co., New Castle, 
Pa.; L. E. Turess, General Electric Co., Schenectady 2, 
N. Y.; R. E. Goutp, Buffalo Pottery, Inc., Buffalo 10, 
N. Y.; A. J. Hepguist, Taylor, Smith & Taylor Co., 
Chester, W. Va.; Harry THIEMECKE, Homer Laughlin 
China Co., Newell, W. Va.; Epwarp ScHRAMM, Onon- 
daga Pottery Co., Syracuse 4, N. Y.; J. W. WHITTEMORE, 
Virginia Polytechnic Institute, Blacksburg, Va.; SIDNEY 
Sprit, Electrotechnical Laboratory, U. S. Bureau of 
Mines, Norris, Tenn.; V. J. RozHm, Kentucky Clay 
Mining Co., Alliance, Ohio; A. S. Watts, Department 
of Ceramic Engineering, Ohio State University, Colum- 
bus 10, Ohio; and K. C. McCartt, Universal Sani- 
tary Mfg. Co., New Castle, Pa. 
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Report of Symposium III 
I. Introduction 


This is a report of the third consecutive annual sympo- 
sium dealing with the subject of ball clays. Symposium I 
dealt with the use of ball clays in various types of white- 
ware bodies and with general test methods. Symposium II 
was devoted to specific methods of material selection and 
distribution, sample preparation, and test procedures. 
Records of these two symposia have been published pre- 
viously in The Bulletin. The entire project is under the 
direction of the Research Committee of the White Wares 
Division and is sponsored jointly by the Materials and 
Equipment and White Wares Divisions. 

The original title of this project was ‘‘The Testing and 
Classification of Ball Clays.’”” The Advisory Committee 
recently approved a change in title to ‘‘Ball Clay Investi- 
gation,’’ and it is as such that this project will hereafter be 
known. 

Several proposals have been made that the currect proj- 
ect include kaolins as well as ball clays. This is considered 
desirable because of the similar problems and related in- 
terests involved with these two general types 6f whiteware 
clays. Asa result of these proposals, the Chairman circu- 
lated a questionnaire among kaolin producers and sup- 
pliers. The results were overwhelmingly in favor of in- 
cluding kaolins and indicated a cooperative attitude on the 
part of kaolin producers and suppliers. The Committee 
has no intention of confusing the present study by the im- 
mediate consideration of kaolins, but it is planned eventu- 
ally to expand the scope to obtain general information 
on the properties and test methods for kaolins as well as 
for ball clays. This is a quite natural evolution in view of 
the related nature of these materials. 

A redefinition of the objectives would no doubt be useful 
before proceeding with the discussions. The objectives as 
previously listed are: 

(1) The development of standardized methods of testing 
and control and the universal adoption of these methods for 
ball clay testing. 

(2) A study and correlation of the fundamental vs. the 
general physical properties of ball clays to permit better under- 
standing in their testing, selection, and use. This is simply 
an attempt to interpret the relationship which exists be- 
tween the more abstract fundamental properties (grain 
size, surface characteristics, organic content, etc.) and the 
more commonly determined physical properties (water of 
plasticity, shrinkage, strength, etc.). 

(3) Increased knowledge and insight into the reasons for 
the characteristic nature of clays. This objective implies a 
better understanding of how and why different clays have 
acquired their composite, individualistic characteristics. 

It is noteworthy to record a decision made by the Ad- 
visory Committee with respect to the possible classifica- 
tion of commercial ball clays. It was unanimously agreed 
that at no time during the course of this investigation will 
any attempt be made to classify identifiable commercial 
clays and that no data on identifiable clays will be provided 
which might influence the selection and use of competitive 
materials. The investigation will thus be confined to a 
study of test methods, the development of standard pro- 
cedures, a study of properties of representative unidentified 
clays, and a consideration of the nature of clays. No clays 


1 Bull. Amer. Ceram, Soc., 21 [11] 248-91 (1942) and 23 
[2] 47-53 (1944). 
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used in this investigation will carry any commercial identi- 
fication. It was generally agreed that the only classifica- 
tion which might come from this investigation is a defini- 
tion of the properties which a clay must have to be classi- 
fied as a ball clay, kaolin, etc. Such a definition could 
hardly affect a choice between similar materials for a given 
application. 

The Ball Clay Advisory Committee has been enlarged to 
provide adequate personnel for the direction of various 
phases of the project. The current Committee is as fol- 
lows: J. R. Beam, Universal Sanitary Mfg. Co., New 
Castle, Pa.; R.M. CAMPBELL, New York State College of 
Ceramics, Alfred, N. Y.; R. F. GELLER, National Bureau 
of Standards, Washington, D. C.; R. E. Goutp, Buffalo 
Pottery, Inc., Buffalo 10, N. Y.; C. W. HA.t, United Clay 
Mines Corp., Trenton 6, N.J.; F. P. HALL, Onondaga Pot- 
tery Co., Syracuse, N. Y.; C. G. Harman, Department 
of Ceramic Engineering, University of Illinois, Urbana, 
Ill.; A. J. Hepguist, Taylor, Smith & Taylor Co., Ches- 
ter, W. Va.; A. L. JoHNSON, Division of Ceramics, Massa- 
chusetts Institute of Technology, Cambridge 39, Mass.; 
T. A. KLINEFELTER, Southern Experiment Station, U. S. 
Bureau of Mines, Tuscaloosa, Ala.; R. C. MEEKER, 
Kentucky-Tennessee Clay Co., Alliance, Ohio; L. F. 
PowELL, Old Hickory Clay & Tale Co., Paducah, Ky.; 
V. J. Roeum, Kentucky Clay Mining Co., Alliance, Ohio; 
EDWARD SCHRAMM, Onondaga Pottery Co., Syracuse, 
N. Y.; Srpney SpEIL, Electrotechnical Laboratory, U.S. 
Bureau of Mines, Norris, Tenn.; I. E. Sproat, R. T. Van- 
derbilt Co., New York 17, N. Y.; Harry THIEMECKE, 
Homer Laughlin China Co., Newell, W. Va.; L. E. TurEss, 
General Electric Co., Schenectady 2, N. Y.; A. S. Watts, 
Department of Ceramic Engineering, Ohio State Uni- 
versity, Columbus 10, Ohio; J. W. WHITTEMORE, Virginia 
Polytechnic Institute, Blacksburg, Va.; Hewitt WILSON, 
Electrotechnical Laboratory, U.S. Bureau of Mines, Norris, 
Tenn.;. and RALSTON RUSSELL, JR., Chairman, Research 
Laboratories, Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

It is interesting to note the representative nature of this 
Committee, as indicated by a grouping of its personnel as 
follows: five academic representatives, four Government 
service representatives, five clay producer representatives, 
five whiteware manufacturer representatives, and three 
manufacturing research representatives. 

An Executive Committee has been elected by the Ad- 
visory Committee to steer the various activities and sup- 
plement the larger Advisory Committee. The Executive 
Committee is currently constituted as follows: A. S. 
Watts, Academic Member; T. A. KLINEFELTER, Govern- 
ment Service Member; R. C. MEEKER, Clay Producer 
Member; Epwarp ScHRAMM, Whiteware Manufacturer 
Member; and RALSTON RUSSELL, JR., Manufacturing Re- 
search Member. 

The following Committee appointments were made by 
the Chairman: 


Committee 1, Review of the Literature: Hewitt WILSON. 
Committee 2, Producers’ Committee: C. W. HALtu, R. C. 
MEEKER, L. F. POWELL, V. J. RoEuM, and I. E. SPROAT. 
Committee 3, Cooperations: 
Committee 3A, Fellowships: F. P. HAuv. 


Committee 3B, Bureau of Mines Cooperation: T. A. 
KLINEFELTER. 

Committee 3C, Bureau of Standards Cooperation: R. F. 
GELLER. 


Committee 4, Raw Material Selection and Preliminary Treat- 
ment: 
Committee 4A, Clays: J. R. BEAM. 
Committee 4B, Flint: A.J. HEDOUIST. 
Committee 4C, Feldspar and Miscellaneous Raw Materi- 
als: Harry THIEMECKE. 
Committee 5, Standardized Methods of Testing and Control 
(Use of Formed Specimens): 
Committee 5A, Standard Compositions: L. E. THIESs. 
Committee 5B, Batch Mixing and Preparation: A. S&S. 
Watts and R. E. GouLp. 
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Committee 5C, Forming of Test Specimens: J. W. Wutt- 
TEMORE. 

Committee 5D, Drying Treatment: R.M. CAMPBELL. 

Committee 5E, Unfired Properties: C. W. HALL. 

Committee 5F, Firing, Fired Characteristics and Fired 
Properties: C. G. HARMAN. 

Committee 6, Development of Tests for Properties of Raw Clay: 
Committee 6A, Physical Tests: EDWARD SCHRAMM. 
Committee 6B, Chemical Tests: SIDNEY SPEIL. 

Committee 7, Fundamental Investigation: A. L. JOHNSON; 
F. P. Hatt; E. A. Hauser, Massachusetts Institute 
of Technology, Cambridge 39, Mass.; W. KeirH Mc- 
AFEE, Universal Sanitary Mfg. Co., New Castle, Pa.; 
and F. H. Norton, Division of Ceramics, Massachusetts 
Institute of Technology, Cambridge 39, Mass. 


It was emphasized that all appointments are subject to 
change and that every committee chairman as listed will 
have the opportunity to select a working committee of 
several interested members. It is hoped thus to enlist the 
assistance of many persons from the White Wares and Ma- 
terials and Equipment Divisions to make this truly a co- 
operative effort. 


Il. Discussion of Objectives 

Dr. Russell called to attention the fact that two basic 
methods have been proposed for carrying out the study of 
ball clays. One group favors a so-called fundamental 
method of attack in which the primary aim is to evolve a 
better understanding of the clays through a study of the 
more abstract fundamental’ properties, such as particle 
size and shape, surface characteristics, adsorbed ions, etc. 
The second group favors an initial effort along more con- 
ventional lines in which a clay is formed into test specimens 
before the determination of properties such as shrinkage, 
pore volume, strength, etc. This involves the selection of 
standardized methods of testing for the properties usually 
determined in the selection and control of clays in com- 
mercial usage. Buth groups would include tests along the 
lines favored by the other group, but there is, nevertheless, 
a definite difference of opinion as to the preferred chro- 
nology of study. The logical solution would appear to be 
concomitant studies by the two groups to develop all infor- 
mation which may be useful in the final analysis. 

A. L. Johnson presented the following remarks relative 
to the proposed objectives and method of developing the 
project: 


Johnson Discussion 


The assumption that the objectives of the Ball Clay Ad- 
visory Committee are to be tackled chronologically is valid, 
else why all the discussion on actual methods to be used in 
making these tests? The discussion thus far indicates that 
setting up standard tests is by no means a simple matter, 
although it is planned to be accomplished first. 

Why set up standard tests? Principally so that work on 
the same material can be compared even though it is car- 
ried out in several laboratories. In other words, standard 
tests allow us to talk the same language when we speak of 
dry strength, shrinkage, etc. How are such tests set up? 
Simply by bringing together the best minds on the subject 
to devise the tests based on experience, knowledge, and 
vision. It is common knowledge that extreme precautions 
are required in the testing of the same ball clay, even at an 
individual plant or mine. Hence numerous factors are 
submitted for consideration before the setting up of stand- 
ard testing and control methods. Why all the discussion 
on as simple a matter as that of standard tests? Do we 
want standard tests or do we desire an explanation of why 
one clay has a higher strength than another or why one 
clay can be used in a casting slip and another cannot? 
Do we believe that if we measure all ball clays by the same 
procedure we can then find out why clays differ? This has 
occurred periodically throughout the history of The So- 
ciety. 

What we need first is not standard test development but 
a first approach as indicated in objective No. 3, namely, 
‘increased knowledge and insight into the reasons for the 
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characteristic nature of clays.’’” When this knowledge has 
reached a certain level, we can attack objective No. 2 
dealing with ‘‘a study and correlation of the fundamental 
vs. the general physical properties of ball clays to permit 
better understanding in their testing, selection, and use.”’ 
Notice that the second objective states that before we can 
test, select, or use clays properly we must have a better 
understanding of the fundamental nature of clay. Then 
and only then can we deal with ball clays or any clays in- 
telligently and wisely. Such a procedure will not be dog- 
matic but will enable us to deal with the problem of 
standard tests properly. At that time, objective No. 1 
will be relatively simple and understandable to the pro- 
ducer and user of clays. 

The Committee should be instructed to investigate the 
manner in which this program, starting with the third ob- 
jective, should be carried out. The approach should be 
based on the best reasoning available. Five years ago, 
such a program was started in the Ceramic Laboratory at 
the Massachusetts Institute of Technology. The support 
it has received from industry, including producer and user, 
speaks for itself. The records of this project have been 
published in The Journal.* In the words of the Committee 
Chairman, ‘‘this is not a Committee project, but a group 
project toward which every person interested in the produc- 
tion, marketing, testing, or use of ball clay should contrib- 
ute and become a sponsor because of the individual respon- 
sibilities growing out of a common interest in ball clays.”’ 

To set up standard tests we must have vision. If we are 
able to set up standard testing procedures and universally 
adopt the tests, we must also universally accept the results 
of these tests. Such results may tend to classify clays into 
groups: strong clays, weak clays; low-shrinking clays, 
high-shrinking clays; casting clays, noncasting clays, etc. 
Whether or not such a classification is a function of the Ball 
Clay Advisory Committee is debatable. The logical ap- 
proach would seem to be, not through a development of 
standard tests, but through a fundamental approach de- 
vised to determine why and how clays actually behave and 
to increase our knowledge of the true nature of clays. 


~~ 


F. P.. Hall also discussed the proposed objectives from a 
somewhat different viewpoint: 


Hall Discussion 

Two viewpoints must be considered in this proposed 
study of ball clays. The first or conventional viewpoint 
favors the standardization and universal adoption of the 
tests normally employed in testing and control, whereas 
the second viewpoint favors a development and use of new 
indices based more on the so-called fundamental proper- 
ties. The fundamental attack certainly offers promise, 
for new indices undoubtedly are needed for any complete 
understanding or evaluation of clays. This method of 
study, however, should not completely displace the con- 
ventional method because too few people who are interested 
in clays have had any experience with fundamental indices 
which have yet to stand the test of time. Studies should 
proceed along both lines and neither should be sacrificed. 
Any successful conclusion will involve a correlation of the 
standard conventional methods with the fundamental in- 


dices. 
~~ 


Sidney Speil then presented a discussion of the objectives 
as prepared by Hewitt Wilson: 


Wilson Discussion 
Our present state of the knowledge of ball clays indi- 
cates that their use isan art and notascience. Both funda- 
mental knowledge of their constitution and state of matter 
and their relation to certain essential and characteristic 


2 Jour. Amer. Ceram. Soc., 24 [2] 64-69 and [6] 189-203 


(1941); 25 [12] 336-44 and 344-46 (1942); 27 [3] 77- 
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properties are therefore necessary before the whole story is 
unfolded and their use becomes a science and before the 
best use can be made of them. 

Ball clays have and are being mined, sold, and used in 
whiteware bodies and glazes, but because of the lack of ac- 
curate knowledge, their maximum efficiency is not being 
developed in many cases. The quality of the resulting 
products indicates, however, that the margin of error has 
sufficed for all practical purposes. Nevertheless, both 
ceramic manufacturers and clay producers desire to in- 
crease this efficiency. 

It is believed that (1) the tests now in use by producer 
and manufacturer for the exchange of data on ball clays 
are not precise enough for common understanding and are 
below the standards of tests on other ceramic, metallur- 
gical, and chemical engineering. materials, (2) with custo- 
mary American independence, the tests now in use show 
variation of purpose, method of operation, accuracy, de- 
scription, and mathematical expression of the results, (3) 
these tests can be made more precise with the practical and 
technical knowledge now at hand, (4) the use of an approved 
and improved series of simple test specifications would be 
of value to the whiteware industry, and (5) such a series 
of tests is necessary not only for the present needs but for 
checking future synthesis, purification, mixing, and blend- 
ing of ball clays. 

For the present, this symposium is restricted to the plas- 
tic and dry properties of ball clays. Nevertheless, the 
many impurities as well as their physical condition give 
clays characteristic vitrification behaviors. This develop- 
ment work will direct us to a comprehensive and detailed 
definition of a ball clay. 

The following is suggested as a general initiative pro 
gram: 


Part I 


(1) A study of the past reports, methods, and personal 
experiences as a foundation for this undertaking. 

(2) The selection, development, or invention of equip- 
ment and methods that will produce precise test data on 
ball clays. 

(3) The selection, followed by the organized study, of 
the least number of tests that will group and if possible 
separate individual ball clays by specific properties. 

The proposed tests with standard flint additions and 
controlled water content are dry strength vs. dry pore 
space and possibly volume shrinkage. 

A comparison of dry strength with an accurately de- 
termined pore space, under controlled water and nonplastic 
additions, should give data showing differences between 
ball clays. 

Dry strength probably parallels plastic strength, and 
pore space is a function of the shrinkage and water con- 
tent. The dry properties can be more accurately and 
easily determined than the plastic properties. Even if 
the data do not describe the clay completely, control by 
these simple tests will be a step forward. 

(4) The most important objective is the correlation of 
these tests with the manufacturing service and behavior of 
ball clays. 


Part II 


The good work on the fundamental properties should be 
continued, including the excellent studies at M.I.T. and 
Penn State. No one is more interested than the writer in 
fundamental causes and the advancement of ceramic sci- 
ence. In this case, where the industry is on a firm basis and 
operations are not blocked by the lack of fundamental 
knowledge, it is not necessary to confine all our initial ef- 
forts to a study of fundamentals. Ball clays are composed 
for the most part of kaolinitic minerals, and their magnified 
plasticity is due mainly to the increased fineness of par- 
ticles, modified by the organic soluble and mineral impuri- 
ties. No new principle is needed to understand the special 
properties of ball clays as compared with other clays. 

It is doubtful if a highly mathematical analysis of this 
semicolloidal system will greatly modify our development 
of test methods for practical correlation. This does not 
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mean that theoretical studies should not be continued 
under the financial support of this group, if they can be 
run concurrently with the practical tests, but it has been 
the experience of many standard tests in other organiza- 
tions that development on a practical basis has preceded 
the theoretical and has proved of definite and immediate 
service to the industry. 


Part III 
The development and improvement of plastic, bonding 
clays for whiteware. 


Synthesis 

(1) Mixing ball clays. (2) Mixing ball clays and ben- 
tonite. (3) Mixing kaolin and montmorillonite. (4) 
This may lead to the mass production of the total clay con- 
tent of standard bodies by the premixing of ball clays, 
kaolins, and other allied clay types. Entire bodies have 
been sold in the prepared form on a small scale. 


Analysis 

The separation of those elements of ball clays which re- 
duce plasticity and cause discoloration. The washing of 
ball clays on a commercial scale has not been economically 
encouraging. It has been the history of other mining en- 
terprises that more and more refined purification methods 
became necessary as the supply of the best ore became 
critical. Such undoubtedly will be the history of the 
domestic ball clays and kaolins. It behooves the industry, 
possibly with Government support, to plan for the more 
distant future. 

Sand can be removed by sedimentation and many of 
the iron salts by acid treatment, but titania removal is 
still an unsolved problem. Future necessity may be the 
only prod that will cause the consumer to pay the increased 
cost of purification. 


~~ 


Dr. Russell stated that there is no doubt that the fun- 
damental methods are of general interest to all producers 
and users of ball clays, but that most of them are currently 
more familiar with and use conventional test methods, and 
consequently might lose interest if all attention were de- 
voted to methods which are hardly advanced to the stage 
of practical usefulness. One primary reason for carrying 
on this project is to promote interest and cooperation 
among all producers and users, and this can only result if 
the practical aspect, as viewed in the light of current usage, 
is not discarded. The objective, therefore, of developing 
standardized methods of testing and control along conven- 
tional lines must continually receive attention by one 
group. Itis highly desirable, however, that a second group 
study the clays from a more fundamental viewpoint. 

There is a general agreement that some practical tests 
are needed which will permit any producer or user to ob- 
tain accurate and comparable data, and the desired 
standardization of tests as proposed should accomplish 
this result. These tests would usually require mixing of 
the plastic clay with some nonplastic, such as flint, and 
forming specimens which would be tested according to 
specified procedures. The fundamental tests would mostly 
be made on the raw clay unmixed with other materials 
and would include tests such as grain size, soluble salts, 
organic constituents, surface character, and others which 
it has already been planned to include. 

Dr. Johnson was not opposed to the concomitant study 
of ball clays by the two basic methods, and a motion was 
unanimously approved that both standardized tests and 
fundamental research should receive attention. 


Il. Fellowship Proposal 

Dr. Russell presented a report on the possible establish- 
ment of fellowships as a means of expediting the investiga- 
tion but emphasized the fact that wherever possible the 
cooperation and assistance of individuals and companies 
will be solicited. It was suggested that possibly the funda- 
mental studies might be carried on through fellowship ar- 
rangements, whereas the development of standardized 
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tests would be accomplished largely through the coopera- 
tion of many individuals. 

It was pointed out that no plans had actually been made 
for the solicitation, use, or administration of funds, al- 
though a preliminary questionnaire was circulated to all 
whiteware manufacturers and clay producers to guide any 
future action. The results of this questionnaire represent 
the opinions of the forty responses received. 

There was almost complete approval of the objectives 
in their present conception, as disclosed in a foregoing sec- 
tion of this report and in a previous report.* 

Seventy-five per cent of all replies were favorable to 
financial support of a clay investigation, and the remaining 
25% were equally divided between those whose usage of 
clay is too small to justify support and those who were not 
in a position to state company policy without further ap- 
proval. It is particularly noteworthy that all ten ball clay 
and kaolin producers who replied were favorable to finan- 
cial support.. 

This project undoubtedly will receive adequate financing 
provided a comprehensive program is planned which 
meets the approval of manufacturers and producers alike. 
Furthermore, the Bureau of Mines, various universities, 
and other research organizations have indicated a willing- 
ness to cooperate in every way possible. This type of 
cooperation may eventually be extremely helpful. 


IV. Project Organization 

G. A. Bole, who has had extensive experience in the de- 
velopment of A.S.T.M. standards, delivered the following 
interesting paper on “‘Organization of a Project Designed 
to Promote Standardization.” 


Bole Discussion 

We have in the United States a wealth of variation in 
ball clays. A glance at the chemical analyses and physical 
properties of the thirty-three commercial ball clays for 
which the Committee has complete data leads one to ques- 
tion just how these relatively small deposits can best be 
used and how they can best be conserved. 

It is interesting to examine the data submitted by the 
various producers from the angle of variation. In chemical 
analysis the clays vary, as shown in Table I. 


CHEMICAL ANALYSES 
Alkaline Al- Ignition 
FeO: TiOz earths. kalis loss 
High 60.70. 36.30 2.45 2.82 2.05 2.43 17.4 
Low 43.80 22.20 0.74 0.73 0.08 0.29 9.4 


The physical properties vary between the limits shown 
in Table IT. 


TABLE II 
PHYSICAL TESTS 
Water of Dry modulus Dry linear Total 
plasticity of rupture shrinkage shrinkage 
(%) (Ib./sq. in.) (%) (%) 
High 61 931 11.3 24.3 
Low 28 150 03.5 15.8 


The Committee does not know how the samples were 
gathered, what laboratories made the tests, what methods 
were used, nor how the data were calculated. For instance, 
the value of 17.4 for ignition loss probably means that there 
was several per cent of organic matter in addition to the 
water of constitution. It suggests that we must have a 
standard method for determining the carbonaceous matter 
in these clays. 

We should have a method for determining the free silica 
directly rather than by computation from the variable 


3 “Symposium II,”’ Bull. Amer. Ceram. Soc., 23 [2] 47-53 
(1944). 
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mineral structures of these clays. We will have more 
trouble with the chemical analysis than with the physical 
tests, owing to the fact that we are not analytical chemists 
and, furthermore, owing to the prejudices of the better- 
informed chemists regarding the procedures-used. It is a 
difficult job to separate an old analytical chemist from his 
method of procedure. Even such a simple thing as report- 
ing the analysis is likely to cause difficulty. Some chem- 
ists will report a clay analysis on an air-dried basis, whereas 
others will report it on an oven-dried basis. The air-dried 
is a precarious basis for a report of an analysis but really 
has some significance in the case of the ball clays. The 
American Society for Testing Materials in its ceramic divi- 
sions has had more difficulty with the chemical analysis 
than with any of the physical tests. We will probably want 
to work out a method for showing the rate of drying of these 
clays under a standard set of conditions, as it is an im- 
portant characteristic of a ball clay. 

One of the prime characteristics of a ball clay is the 
grain-size distribution. Several methods have been sug- 
gested, but none has been set up asa standard. A compro- 
mise will likely have to be agreed upon, as the determina- 
tion requires extreme accuracy and is time-consuming. 
From several angles, the writer prefers the Andreasen 
pipette procedure, but the work at the Massachusetts 
Institute of Technology will ultimately produce a method 
that is both accurate and reasonably rapid. 

There has been some discussion as to whether the group 
should go ahead with a program of standardization at the 
present time or whether the clays should be studied funda- 
mentally before proceeding with the development of 
standard tests. Standards are never static. They are 
always developed from present knowledge so must change 
as our knowledge grows. As new information is developed, 
our standards will be revised or changed entirely to meet 
the requirements of the new knowledge. The property of 
plasticity is one that will require considerable study in 
terms of fundamental research before a standard test can 
be written. It is clear that we need more and more funda- 
mental study in the field of ball clays. 

The methods decided upon as standard test methods will 
be more widely used if they are direct, simple, and inex- 
pensive to make. The test apparatus must be generally 
available and should, if possible, be made by one laboratory. 
Dietert* has worked out procedures and devised equip- 
ment used in testing foundry sand. The test methods 
were formulated by the Sands Committee of the Ameri- 
can Foundrymen’s Association, and Dietert’s work has 
been to the advantage of all concerned. 

It would be advantageous if such an arrangement could 
be worked out with one manufacturer and distributor to 
make the laboratory equipment required in our standard 
tests. The accuracy of the data obtained would depend 
then solely upon the skill of the operator. Such mech- 
anisms should be sold with a printed booklet describing the 
operation and care of the apparatus. This procedure is 
simply a suggestion that is worth considering until a bet- 
ter one is offered. 

The Committee’s first work is the standardization of a 
procedure for obtaining and preparing the samples to be 
used in the laboratory tests. We have had years of ex- 
perience in the testing of clay—every one in his own way. 
Now we plan to work out procedures and devices that all 
will use. 

We are not interested in classifying the clays. We want 
simply to furnish the producer and consumer alike with 
standard methods of test. It is the purpose of the Com- 
mittee to gather the samples and distribute them to desig- 
nated laboratories for test. The object of this preliminary 
work is to prove out the test methods rather than to gather 
data on the ball clays, although that will be a useful by- 
product. When this work is completed, these test methods 


4H. W. Dietert, ‘‘Chart Data on Molds and Core Sur- 
face Behavior at Pouring Temperatures,” Amer. Foundry- 
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will become standards of The American Ceramic Society. 
That, however, is only the beginning of the long-term pro- 
gram. The data so obtained will be the basis upon which 
specifications can be written and around which a program 
of conservation can be worked out. 

Whether we will ever be interested in having, or can 
have, these standards set up in the A.S.T.M. or A.S.A. 
is problematical. R. E. Hess of the A.S.T.M. office, in 
answer to an inquiry, makes the fcllowing statement: 


“A.S.T.M. standards and A.S.T.M. committee activi- 
ties apply particularly in cases where a product can be 
processed to conform to specifications. I understand that 
in recent years this is being done in connection with clays. 
In other words, it is not merely a question of accepting 
the product as it is quarried, but it is actually processed 
to conform to certain requirements.” 

A committee consisting of both producers and consum- 
ers should be set up as agreed upon. This committee 
should be composed of an equal number of producers and 
consumers, and, in addition, there could be general-interest 
members such as the university group, if desired. The 
committee should be large enough to provide a correct 
cross section of the best thought and experience on the sub- 
ject and yet not so large as to be unwieldy. If a large com- 
mittee seems necessary, it might be well to have an inner 
group known as an advisory committee. Various sub- 
committees would be in charge of research, tests, and 
specifications, with subsections on the individual tests. 
Committees on precision and tolerance, definitions, edi- 
torial, etc., might be formed as the need arises. 


A pattern similar to that set up by the A.S.T.M. and 
the A.S.A. should be followed. In these organizations, 
each test method and each specification is accepted as 
tentative and tried out for a period. It is then advanced 
to standard after the trial period, revised, or dropped. 
Standards can be revised or withdrawn upon vote of the 
committee. 

Rules regarding the election to membership and tenure 
of office must be considered. It is thought best to extend 
membership on such committees over a reasonable period, 
as the member’s value to the committee increases as his 
familiarity with the procedures increases. 

The committee must decide upon the minimum number 
of tests that will evaluate the prime characteristics of a 
ball clay. The laboratory procedures used will result from 
a study of the various procedures and devices suggested 
by the committee. Should the clay be tested without 
dilution, should a standard body be used or the clay be 
blended with potter’s flint or other agents, and should the 
sample be deaired or the test run on an undeaired sample? 
These are all points that must be clarified and defined. 
Ball clays have many uses. If we are thinking in terms 
of ceramic usage alone, the designation of the standard and 
specification should be so defined. 

The accuracy of the data secured will depend upon the 
committee as well as upon the laboratories to which the 
work is given. A close supervision of the work must be 
assured. The work should be checked by different labora- 
tories, using the same devices and procedures. This is 
hardly a job for undergraduates. 

The specifications should be simple, requiring as few 
test methods as will truly evaluate the clay. As stated 
before, costly apparatus should be ruled out except when 
no simple piece of equipment will tell the story. The 
procedures should be simple and rapid. The utility of a 
standard is lessened if it fails to meet these requirements. 
The cost of running a test will be a measure of its utility. 
The tests, however, must be conclusive and evaluate the 
product or they are not standard tests'‘and can never be 
used as a basis for specifications. 

We have talked in generalities long enough and should 
proceed very soon to the organization of this committee, 
making it responsible for blending the mass of suggestions 
now available into a crystal-clear procedure. Such a start 
need not be the final structure nor static as to personnel. 
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V. Variations in Plastic Character 


A paper entitled ‘‘Variation ip Plastic Character of Dif- 
ferent Ball Clays” was presented by A. S. Watts. 


Watts Discussion 


The character of the plasticity of ball clays is not capable 
of evaluation, probably because it is due to several factors 
in all cases. The grain size, the presence of alkali on the 
surface of the clay particles, and the associated humic acid 
and vegetable tissues are probably the greatest factors in 
producing the plasticity, and perhaps its character could 
be determined if we knew the proportion and activity of 
each. Particle size, however, involves the matter of par- 
ticle shape, although all evidence points toward spherical 
particles as predominating in ball clays. We know that 
the particle sizes vary and that some ball clays are ex- 
tremely fine whereas others are almost as coarse as some 
of the china clays or kaolins. Study of particle aggregates 
suggests that the most effective combination of particle 
sizes occurs when the particles combine to leave the 
minimum of unoccupied space, but whether this would 
promote plasticity has never been decided because other 
factors always prevent a study of this factor independently. 
The second consideration, which involves the alkali pres- 
ent, would include the H,O present and would be influenced 
by the association of alkaline earth hydrates with the 
alkali hydrates. We know that the alkali hydrates produce 
a greasiness or slipperiness of the solution with little evi- 
dence of stickiness, at least in dilute solutions. The similar 
character of alkaline earth hydrates is also recognized, but 
we have no data on the action of these latter independent 
of the alkalis in the H,O solution which envelops the ball 
clay particles. Also, we know that both alkalis and alka- 
line earth in hydrate form exist as adsorbed salts and pene- 
trate into the particles, resulting in some swelling. 

We also know that, in general, the presence of acid salts 
promotes plasticity, and it seems logical that these would 
tend to neutralize the alkalis according to the laws of chem- 
istry. Apparently, however, the humic acid, as well as 
sulfate and acetate solutions, adds to the plasticity and 
operates in an additive manner without direct reaction 
with the alkalis. The influence of humic acid, which 
dissolves in dilute alkaline solutions and forms a sticky 
rather than a greasy solution, is an important factor 
in the plasticity development of the dark ball clays. The 
vegetable tissues function through the liberation of this 
gélatinous hydrocarbon material, but whether the vege- 
table, acids penetrate the ball clay particles or whether 
their action is merely a surface phenomenon is not reported. 

Finally, we do not know whether these various factors 
are completely additive or whether they to some degree 
neutralize one another, perhaps tending to either break 
down the particles into smaller units or causing them to 
unite to form larger aggregates. The evidence obtained by 
a study of various so-called ball clays may furnish some 
clues to the answer. English ball clays, whether light or 
dark, normally contain more adsorbed alkalis than Ameri- 
can ball clays, and the characteristic of greasiness is more 
apparent in English ball clays than in American ball clays. 
Also, the dark English ball clays display as high a bonding 
strength as the dark American ball clays which contain 
the same amount of hydrocarbon material and approxi- 
mately the same ratio of humic acid to vegetable tissues 
so that the increased amount of alkali which is present in 
the English ball clays apparently has little effect on the 
dry strength, although it is recognized as promoting greasi- 
ness which is evidenced by less resistance to forming pres- 
sure. The particle sizes of the English ball clays are ap- 
parently similar to those of the American ball clays of 
like character, so that this factor is probably not in- 
volved. 

We find, however, that materials known as ball clays 
may exist which are distinctly different from the recog- 
nized ball clays normally employed. In some deposits, 
material is found which is highly plastic but of distinctly 
greater particle size than the normal ball clays and has less 
drying shrinkage and generally less firing shrinkage than 
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the normal ball clays. Ball clays (so-called) are also 
found like the Mississippi ball clays which are of extremely 
minute particle size and which contain relatively little 
organic material. These clays, due perhaps to the grain 
size, furnish satisfactory bond for about an equal amount 
of nonplastic but do not parallel the ball clays. 

All of this indicates that plasticity as evidenced by greasi- 
ness or stickiness, or both, should not be confused with 
particle size unless the cohesion of the particles can be 
definitely correlated with the thickness of the H,O en- 
velope at some definite stage of drying. The hope of such 
correlation is remote and, aside from the particle-size con- 
sideration, we have only the presence of some sort of organic 
bond and soluble alkalis. If this organic bond is reacted 
on by the soluble alkalis present in the ball clay, we may 
have a reaction not unrelated to the process involved in the 
development of soap mixtures where the alkali combines 
with the organic material to form a stable jelly. In any 
event, the H,O of plasticity consisting of envelope H.O and 
pore H;O or interstitial H,O is merely an indicator of the 
demands resulting from (a) particle size, (b) organic ma- 
terial demand based on degree of swelling or possibly altera- 
tion of the vegetable matter, and (c) hydration of the 
alkali to the most favorable dilution for the development 
of bond. Since the H,O involved gradually decreases as 
drying progresses, we must have a progressive change in 
the bonding characteristics of both the organic and the alkali 
content. Correlation would require a definite stage of 
drying, or at least a definite ratio of H,O or some property 
to the unit mass of clay. As the particle size, the amount 
and character of the organic material, and the amount of 
soluble alkali present differ with every ball clay, and prob- 
ably differ in different portions of the same deposit, the 
only possibility of providing a basis for correlation appears 
to be some physical state or perhaps a physical property 
without a clear statement of what constitutes plasticity. 

Any value chosen will be subject to criticism, but, since 
we are considering the bonding power and the molding 
properties as the primary properties of ball clays, either 
of the following is suggested as a basis for standardization: 

(1) Bonding power could be based on the amount of 
H.O necessary for the development of a mixture which 
would retain a cubical form under a standard condition of 
vibration; the method of test would be to place the cube, 
which is molded to exactly one cubic inch, on a vibrator 
operated by a cogwheel giving 500 vibrations per minute. 
This would be more uniform in its action than the Atter- 
berg V-shaped groove which is tapped with the hand. The 
test would last for one minute, and the vibrator could be 
operated by belt or direct motor. Such a test should in- 
clude a definite procedure in preparing the cube, and the 
following is suggested: 25 grams of pulverized clay are 
stirred into exactly 15 cc. of distilled H,O at the rate of 
one gram per minute until a thick mud is produced, then 
one-half gram of clay is added at one-minute intervals and 
spatulated to insure uniform distribution. When the de- 
sired physical state is approached, the clay is molded in a 
one-inch cube mold placed on an oiled paper and the top is 
smoothly struck off with a spatula. The cube is expelled 
without reversing the top and bottom of the cube. It is 
then transferred to the vibrating plate and the test is con- 
ducted as indicated. By modifications of the clay-water 
ratio, we can arrive at the proportions which provide the 
maximum water content possible without development of 
distortion under vibration. 

(2) Molding properties could be evaluated on the basis 
of clay flow under known pressure. The writer favors 
vertical flow from a cylinder of definite dimensions through 
a die of definite opening and length. Thus frictional re- 
sistance would be constant and the only variable would be 
resistance of the clay mass to change of form. Possibly 
the penetration test of Edward Schramm, the American 
Refractories Institute cold-set mortar test, or the sticky- 
point test proposed in the 1943 symposium would be 
equally satisfactory (see February, 1944, Bulletin, p. 52). 

Another consideration in the testing of ball clays in- 
volves the amount of free silica in the ball clay. We know 
that all ball clays contain free silica and, if we calculate the 
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combined silica on the basis of the kaolin formula, we find 
that the free silica residue varies from 6 to 33%. No defi- 
nite relationship is evidenced between the calculated free 
silica content and the dry properties of the clay, hence we 
must conclude that the variations in water of plasticity, 
drying shrinkage, and dry strength are due to other causes 
than the clay-free silica ratio. It would seem highly de- 
sirable, however, to develop a test in which the amount of 
free silica would be approximately constant. 

To arrive at the amount of free silica in the clay, a 
sample other than that used for the standard tests could 
be deflocculated with NaOH and the clay suspension de- 
canted away. The crystalline content would be dried and 
weighed. Calculating this as free silica, we would then add 
to the clay to be tested enough pulverized flint to produce 
a 50 pure clay-50 free silica mixture. The comparison of 
such mixtures should be highly instructive, as only the vari- 
ations in composition of the clay essential would be in- 
volved. The only uncertainty in such a procedure would 
be whether the clay essential in the ball clays studied was 
in all cases the same kaolin mineral. 


~~ 


Dr. Speil suggested that the thermoanalysis method 
might be used successfully for the estimation of the free 
silica content of ball clays, and this was found to concur 
with several proposals previously received by the Chair- 
man. 

Professor Watts pointed out that his proposed method 
of estimating the free silica content of clays by defloccula- 
tion and decantation is by no means unequivocal, but that 
it might serve as a useful starting point. Dr. Schramm 
suggested that the method might properly be described 
as a means of separating colloidal and noncolloidal parti- 
cles. Professor Watts agreed that this is logical and that 
some of the silica would be so fine as to be a part of the 
colloidal fraction. He reported unusual success in testing 
clay-flint mixtures when compensation was made for the free 
silica content as estimated from the test procedure in 
question. 

Mr. Thiess suggested that possibly the chemical analysis 
would be more suitable as a basis for computation of free 
silica content, but Professor Watts cited the inadvisability 
of doing this due to the complication which is introduced 
by the mica content of all ball clays. 

The probable effect of particle size of the free silica re- 
moved by the decantation method, as compared with that 
subsequently mixed with the clay to obtain a required clay- 
flint ratio, was cited by C. M. Dodd. Professor Watts stated 
that, although such shortcomings are inevitable, the 
method has permitted a much more intelligent vision of 
various ball clays than he had ever attained otherwise. 


VI. Ball Clay Test Methods in Current Use 


Lambe Report 


C. M. Lambe, Jr., presented the results of a question- 
naire sent by Dr. Russell to some 400 producers and users 
of ball clays. Table I shows the breakdown of the returns 
with respect to primary use or interest. Table II is the 
analysis of results to the question, ‘‘What tests are you 
now using on ball clays?’’ Tables III and IV analyze re- 
spectively the questions, ‘‘What tests would you use if 
standard methods were available?’”? and ‘‘What tests 
would you desire that the producers perform?”’ 

Mr. Lambe pointed out that the companies fall into two 
general classes, one class carrying on a preponderance of 
all tests and the other class conducting only a very few 
tests or none at all. The fact that a number of manufac- 
turers do absolutely no testing of ball clays is noteworthy. 
The popularity of different tests varied according to the 
end use of the ball clay, and the figures in Table II must be 
examined with due consideration for the preponderance 
of the total reports which came from some fields as indi- 
cated in Table I. It is surprising to note that only 38.1% 
of all manufacturers make any actual moisture determina- 
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tion despite the fact that the ball clay as used often con- 
tains more than 25% moisture. Those tests which would 
be most desired (Table III), if standard methods were de- 
veloped, include pH determination, particle size, cast- 
ability, plasticity, and soluble salt content. 


TABLE I 
DISTRIBUTION OF RETURNS 
Ball clay users returning questionnaires: 10%. 
Divided as follows: 
(%) 
Dinnerware manufacturers 33.2 
Sanitary-ware manufacturers 9.5 
Refractory porcelain ce 
Electrical porcelain 9.5 
Government agencies 7.2 
Tile manufacturers 16.6 
Ceramic material producers 2.4 
Educational institutions 
Art pottery 2.4 
Steatite and dental porcelain 4.8 
100.0 
TABLE II 
Tests Now BEING PERFORMED 
Percentage 
of 
Deter- total 
mined tests 
Test by (%) performed 
Moisture content 38.1 10.4 
Screen tests for lignite 14.3 5.9 
Fired shrinkage 38.1 10.4 
Fired absorption 38.1 10.4 
Fired color 54. 14 
Linear drying shrinkage 45. 12 
Linear firing shrinkage a 


Dry modulus of rupture (50% flint) 31 
Fired modulus of rupture (50% flint) i 
All tests on normal body 2 
Sag tests 

Warpage 

Particle-size determination 
Casting rate 

Screen analysis 

Fired porosity 

Water of plasticity 
Chemical analysis 

Firing range 

Pyrometric cone equivalent 
Iron tests of various kinds 


Total shrinkage 

Effect of electrolytes 

Viscosity when made into a slip 
No tests 
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TABLE III 


Tests DESIRED 
Would be run 
Test by (% 


pH determination 

Soluble salt determination 
Reaction to electrolytes 
Particle-size tests 
Dialysis 

Castability 
Filter-pressing behavior 
Plasticity 

Chemical analysis 

No further tests desired 
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TABLE IV 
DATA DESIRED FROM PRODUCER TESTS 


Impurity content 

Soluble salts 

Vitrification behavior 

Glaze application 

Crazing tendency 

Shock resistance 

Moisture content 

Green strength (50% nonplastic material) 
Fired absorption 

Particle sizes and their distribution 
Strength alone 

Fired porosity 


p 

Dialysis 

Chemical analysis 

Mineralogical composition 

Screen tests 

Color 

Deflocculation characteristics 
Shrinkage in drying and firing 
Plasticity 

Percentage of nonplastic material 
Castability 

All the above properties and anything else 
Nothing 


G. W. Phelps reported the test procedures used by one 
representative ball clay producer: 


Phelps Report 


To insure adequate control of the clay mines and, inci- 
dentally, to render mining easier, our ball clays are in ef- 
fect tested three times. By means of prospect holes, a 
promising spot is selected and the ground is rebored on 50- 
foot centers. The clay types are separated and tested. 
If the results of these tests prove out, the stripping opera- 
tion is begun. 

The stripped-over clay is then again rebored, this time 
on 10- or 15-foot centers, to determine the quality and 
quantity of clay to be expected and to guide the mining 
superintendent in his-operation. 

This same procedure is followed each time the clay bank 
is stripped back 50 or possibly 100 feet. 

During the course of mining, grab samples are taken 
from each truck and combined into a single sample for a 
given lot of clay. The clay is divided into 100-ton lots, 
which are stored in numbered sections of a storage shed. 
The grab samples are combined and eventually amount 
to about 100 pounds. This material is broken down to 1- 
inch size and is quartered down toa 5- or 10-pound working 
sample. Each lot is given a number which also appears 
on the sample. 

Insofar as possible, we attempt to follow our routine 
testing procedure for all samples, but it is impossible to 
do much testing with a hand-auger sample from a 6- or 
12-inch clay seam. 

A pH check is run on each sample. A 20% suspension 
of clay in distilled water is allowed to stand for 24 hours 
with periodic shaking. With ball clays, it is impossible to 
use supernatant liquid for pH tests because of incomplete 
settling. To obtain consistent readings, it has been neces- 
sary to introduce a small amount of saturated HCI solution 
into the test dish or beaker. A Beckman pH meter with 
glass electrode is used for the pH measurement. 

Each of these mining samples is also tested for particle 
size by the use of a modification of the Robinson pipette, 
the Andreasen pipette, or occasionally the hydrometer. 
All three methods correlate satisfactorily. 

Screen analysis is particularly difficult for ball clays, as 
the boring sample obtained by the hand auger is not en- 
tirely suitable because of possible lignite concentration. A 
2- or 3-pound sample, however, is washed through 200- 
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and. 300-mesh sieves. This method at least provides some 
idea of the finer portions of the residue. 

Whenever possible, we make two sets of specimens for the 
raw physical and the fired physical properties. One set is 
made from 100 clay and the other from a 50 clay-50 flint 
(200-mesh) mixture. Moisture compensation is used in 
preparing the clay-flint mixture. 

In preparing samples, the clay is first broken to pass a 
4-mesh sieve and the clay-flint mixture is flooded with 
150% of its weight in moisture. The resulting slip is then 
passed through an 80-mesh sieve and dried fairly rapidly. 
The plastic mass is then hand-wedged and extruded into 
round 6-inch bars. 

The clay is extruded on an oiled palette, which has pre- 
viously been weighed, and the 6-inch lengths are cut with 
a wire. The palette and bars are weighed, and the weights 
of bars are recorded. 

Each bar is immediately marked with 5-centimeter 
shrinkage marks and identification numbers. The bars 
are allowed to harden or dry for from 24 to 48 hours and 
are then turned. They are allowed to stand for another 
24 to 48 hours without turning and then are transferred to 
the top of a drying oven where they are further dried at 
about 40°C. for from 12 to 18 hours. At the end of this 
time, they are transferred to the interior of the drier where 
drying is completed at from 90° to 95°C. in 4 hours. 

Rather than cool the bars in a desiocator, the heat of the 
drier is reduced to about 40°C., and weight, shrinkage, 
and modulus of rupture tests are made on specimens taken 
directly from the drier. The broken bars are again marked 
with 5-centimeter shrinkage marks and fired at cones 8 
and 11. These firing temperatures have been chosen be- 
cause most domestic ball clays vitrify with an accompany- 
ing color change between cones 8 and 11. A semidirect 
gas-fired kiln and an identical schedule is maintained at all 
times. 

The use of round bars has permitted the preparation of a 
chart which reduces the total time for breaking and calcu- 
lation from about 4 minutes to 1 minute per bar. 

Drying shrinkage calculations are based on the plastic 
length and firing shrinkage on the dry length. Absorption 
is determined after a 2-hour boil and 24-hour soak. 

Chemical analyses are made periodically, depending 
upon the extent of mining a particular deposit. Soluble 
salt tests are now in the process of development. 


Ball clay test methods and control were also discussed 
from a producer’s viewpoint by R. C. Meeker. 


Meeker Report 


The most common tests for ball clays used in whiteware 
bodies are those which determine such properties as the 
amount and type of residue on a 120-mesh and other screen 
sizes, water of plasticity, linear dry and fired shrinkage and 
absorption at different firing temperatures, fired color, dry 
strength, reaction to electrolytes, casting rate, and drain- 
age. 

Specimens for firing are made from clay lawned through 
120-mesh, dried to proper consistency in plaster molds, 
hand-wedged, and pressed into plaster molds to produce a 
specimen 100 mm. in diameter and 5 mm. thick. These 
disks are used for linear shrinkage and absorption meas- 
urements and when glazed indicate the cleanliness of the 
clay being tested. Linear shrinkage measurements are 
also made on bars 1 by 1 by 7 inches; the shrinkage values 
of course differ from those obtained from the disks. Actual 
linear shrinkage depends upon the shape and size of the 
specimen. 

Absorption tests are made from specimens broken to ex- 
pose fractured surfaces by soaking in water for 24 hours. 
This seems as satisfactory as boiling in water for 2 hours 
and weighing when cool. 

Dry strength tests using straight clay are no longer made. 
The weaker clays may show drying cracks and the stronger, 
more plastic clays may laminate. Equal amounts of 20- 
mesh clay and potter’s flint on the dry weight basis are 
used. The flint shows a residue of approximately 0.8% 
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on a 200-mesh sieve. Water is added to the mixture of 
clay and flint to produce a slurry of about the same con- 
sistency for each clay tested. The water content is never 
less than 62!/2% of the total batch. The slurry is mixed 
for a few minutes with a small electric mixer, allowed to 
stand for 3 hours, dried to proper working consistency, 
hand-wedged, and pressed into a brass mold with a re- 
movable bottom to form a 1- by l- by 7-inch bar. The 
bars are dried under cover for two or more days, turned to 
equalize drying as much as possible, and air-dried for at 
least one more day. They are then oven-dried at 70°C. 
until there is no condensation when representative bars 
are placed on a metal surface. They are then dried for 4 
hours at 110°C. and cooled in a desiccator. The bars are 
broken on a 5-inch span with the sides of the bars on the 
supports to minimize the effect of any laminations. This 
also gives a better bearing surface at the supports. The 
weight is applied directly with shot at the rate of approxi- 
mately 100 pounds per minute. 

The Casagrande method is used for grain-size determi- 
nations. Only one procedure in this test may differ from 
practices ordinarily followed: the clay after blunging is 
lawned through a 325-mesh sieve and the fraction retained 
is thrown into the coarsest fraction of the determination. 
It should not be assumed, however, that grain-size deter- 
minations are regularly and frequently made as a test and 
control method. 

A standard casting body containing 26% ball clay with 
china clay, flint, and feldspar and a definite amount of 
water is used to determine the reaction to electrolytes, the 
viscosity at which drainage can be maintained, the wet 
and dry weight of the cast, and the type of cast (short or 
plastic). The specific gravity of this standard body will 
vary, due in part to the difference in the specific gravity of 
ball clays, and there may be other influencing factors. 
Soda ash and N-brand sodium silicate are the electrolytes. 
The bodies after mixing are lawned through a 120-mesh 
sieve. The viscosity is measured by timing the flow of 
200 cc. of slip through an open-top viscosimeter with a 
5/so-inch orifice. A twin tapered bar mold is used to com- 
pare the same grade or two different grades of ball clay. 
The slip is cast for 17 minutes with a 3-minute draining 
period; then the mold is stripped. Drainage is noted and 
the dry and wet weights of the cast are recorded. No two 
grades of ball clay will show the same reaction to electro- 
lytes. Slips and bodies in which certain ball clays are used 
will hold draining properties at relatively high viscosities, 
whereas bodies in which other ball clays are used must be 
brought to lower viscosities for proper drainage. Ball 
clay which may be quite suitable for casting in low specific 
gravity slips may not be satisfactory in slips of higher 
specific gravity. 

Testing of ball clays aids control, but the uniformity of 
carload shipments depends to a great extent on (1) the 
uniformity of the deposit and (2) the skill and judgment 
of the mine superintendent, foreman, and miners. 
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Dr, Russell offered the opinion that the two foregoing 
discussions by producers indicate they are doing just about 
everything possible with the tools at hand to control their 
materials. Neither they nor the manufacturers would 
object, however, to faster and more indicative methods of 
control which it is hoped will result from this investigation. 

J. R. Beam then discussed ball clay test methods from a 
manufacturer’s viewpoint obtained through experience in 
a company which places a premium on the testing and 
understanding of its raw materials. He also presented 
mimeographed copies of their test procedures which are 
included herein following his remarks. 


Beam Report 


This discussion will be confined to the benefits of raw 
material test procedures in a plant which uses ball clays 
in the manufacture of sanitary ware by the casting process. 

Everyone in this organization is interested in raw ma- 
terials. If the raw materials are not right, the sliphouse 


cannot function as it should, the casters cannot cast with 
the assurance of obtaining quality ware, and so on through 
the plant. As so many people are interested, it is only 
natural that we want to talk the same language. Also, 
when discrepancies occur, as they so often do in ceramic 
materials, complete details on the procedures are neces- 
sary. 

The problem involves more than a series of readings. At 
the present time, we cannot place a man on checking raw 
materials and solve the problem. As soon as he is trained, 
he may be inducted into the armed services or may be 
transferred to another part of the plant. 

We must have a procedure, therefore, which several 
men can follow to obtain the same results. 

Ball clay tests are absolutely necessary for plant control. 
When a carload of clay is received, we must decide in a 
short time whether to process the clay or not. One com- 
mon method of evaluation is to try the clay in commercial 
production. If the clay causes trouble, it is known to be 
different. A preferred method, however, is to make so- 
called isolated tests. Thus, instead of a commercial and 
possibly costly application, it is possible to determine 
the desired information without any manufacturing risk. 

We are interested in one thing. Is the shipment of clay 
the same as the last one? If not, wherein is it different? 

Two types of tests can be arranged: (1) Physical tests 
on the cleaned washed clay, such as shrinkage, moisture, 
grain size, viscosity, modulus of rupture, absorption, and 
warpage. (2) A chemical analysis of the filtrate from the 
clay; as clay is colloidal in nature, variations in the soluble 
salts decidedly affect the working qualities of the clay. 

Our plant program was started ten years ago (Novem- 
ber, 1934) and, as new procedures were developed or 
modified, the detailed specification was revised. During 
this time, many men have followed the procedures and, 
with few exceptions, after a month or so of concentrated 
effort an analysis comparable to the others can be made. 

The biggest advantage of the program is the fact that 
someone is making a regular routine test on the material. 
We are not interested in the fact that one car has a shrink- 
age of 16.0% and the next car has a shrinkage 0.2% higher. 

After we have made a series of tests and have two analy- 
ses before us, how do we determine which clay is good, 
which clay is bad, or whether the clays are the same? 
Many times the laboratory assistant who makes these tests 
will report that the clay is different. He has found that the 
small details of the routine are different and thus yield 
different figures. This has a direct bearing on the present 
discussion. In other words, the tests we have outlined 
are not complete enough to bring out all the details and no 
one as yet has suggested improved tests. 

An experienced laboratory assistant will form his 
opinions on a clay analysis from the general working prop- 
erties after he has completed his routine tests. He can tell 
whether the clay is a good average sample from the mine 
or the cleanup of a bin and whether the clay was stored in 
the open or under cover. 

The laboratory assistant can discover many other dis- 
crepancies just by his over-all analysis from following a 
definite routine. Peculiarly enough, if an excellent labora- 
tory analyst and an excellent slipmaker are combined in 
the same man, he can generally run a poor clay through 
the plant without any shop trouble. In other words, he 
can determine the differences in a clay and make allowances 
for them in the sliphouse, so that the difficulties are elimi- 
nated by the time the caster uses the slip. 

Clay producers are interested in delivering as uniform 
and good a product as possible. If trouble develops in a 
clay deposit and the clays reach the customer, the customer 
invariably gets into trouble. Too often the reverse is 
true. The user gets into difficulty and blames the clay. If 
the routine analysis does not indicate any peculiar condi- 
tions, it is much better to examine the processing opera- 
tions or drying conditions within the plant. 

The writer recently reviewed the analyses of 284 cars of 
clay received from one deposit over an 8-year period. The 
analyses are surprisingly close and provide a renewed as- 
surance that for some of the larger deposits real benefits 
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can be derived by following a definite schedule of testing. 
The following outline of some tests used on raw materials 
for sanitary-ware manufacture may be of interest. 


PURPOSE AND SCOPE 


The uniformity of ceramic raw materials is determined 
by repeated testing in a known routine procedure. The 
following test procedures are designed to indicate the trends 
in batch-to-batch samples and give relative comparisons 
in the judgment of ceramic raw materials. 

Two types of tests are involved: (a) plrysical tests on 
the cleaned washed clay and (b) chemical tests on the fil- 
trate from the filtering process checking the soluble salts 
washed from the clay. 

The tests are written in a brief style to allow an average 
workman to follow the procedure. Deviations from the 
procedure can be easily checked. 

The apparatus necessary to make the determinations 
has been kept well within the requirements of the average 
ceramic laboratory. 
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Raw Material Test of Clays (Standard Specification 750, June 2, 1940) 


(a) Obtain approximately a 15-pound sample of the 
material to be tested by the best method of sampling. 

(b) Determine the moisture content on the dry basis. 

(c) Weigh out a sample of dry clay equivalent to 10 
pounds of dry clay and add distilled water to make a total 
of 35 pounds. 

(d) Allow the mixture to slake overnight in the labora- 
tory mixer. 

(e) Mix for 5 hours and screen through a 60-mesh 
sieve. 

(f) Wash tailings thoroughly and weigh residue on a 
60-mesh sieve. 

(g) Determine specific gravity, viscosity, and tempera- 
ture of the screened slip, making sure there is no settling 
in the container. 

(h) Take out 400 ml. of the slip for pH and acidity 
determinations. 

(i) Filter-press the slip to a good plastic condition and 
take a sample of the filtrate for analysis. 

(j) Wedge the filter-press clay thoroughly until the 
mass has the consistency of soft putty. 

(k) Make up 3 small pats and obtain wet weight for 
the moisture determination. 

(l) Make up 20 bars approximately 7 inches long on the 
extrusion machine. Mark 5 for shrinkage determinations 
and save the other 15 for dry and fired modulus of rupture 
determinations. 

(m) Dry bars and pats thoroughly in an oven at 110°C. 
and cool to room temperature in a desiccator. ; 

(n) Weigh pats and determine dry weight from which 
“water of plasticity’ can be calculated. 


W-D 
D 


X 100 


(0) Determine the dry modulus of rupture and drying 


shrinkage on bars. 
(p) Fire pats and determine their fired weight for igni- 


tion loss determination. 
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D 
(q) Fire bars on the middle deck of the tunnel kiln and 


determine fired modulus of rupture and fired shrinkage. 
(r) Record above data in laboratory data book. 


x 100 


Moisture Determination (Standard Specification 269, June 5, 1937) 


(a) Obtain a 5-pound sample of the material to be 
tested. This sample is to be taken with due regard to ob- 
taining a sample representative of the moisture being 
measured. 

(6) Weigh out a 1000-gram sample immediately, or 
before any drying takes place in the sample. 

(c) Dry the 1000-gram sample at 110°C. until thor- 
oughly dry. Weigh the dry sample and record the weight 
in the data book. 

(d) Again dry the sample for one hour and reweigh. 
If the weight as first recorded is the same as the second 
weight the sample is dry. : 

(e) Record the dry weight. Subtract the weight of the 
dry sample from the weight of the wet sample or 1000 
grams. Divide the difference by the weight of the dry 
— and record the moisture loss as per cent on the dry 

asis. 

(f) Report these results on the daily control report. 


Shrinkage Determination on Slip (Standard Specification 271, June 5, 1937) 


(a) Dry the shrinkage molds to constant weight. 

(b) Pour 3 molds full of the slip under test and allow 
to cast until set up solid. 

(c) Do not allow the spare to empty entirely. Add 
slip every 30 minutes until the bar stops casting. 

(d) Four hours after the bar is poured, open the mold 
and mark the bar for shrinkage determination. 

(e) Allow the bar to dry in the open air for 24 hours, 
then finish drying in the oven at 110°C. 

(f) Record the drying shrinkage on the wet basis. 

(g) Fire the bar through the kiln and record the total 
shrinkage. 

(h) Take the average of 3 bars for the exact shrinkage 
to be reported. 


Shrinkage Determination on a Ceramic Raw Material (Standard Specification 

751, June 2, 1940) 

(a) Make up 20 bars approximately 6 inches long on 
the extrusion machine. 

(b) Mark 5 bars exactly 100 mm. apart with the pointed 
ends of a vernier caliper. 

(c) Allow the bars to dry 16 hours in the open air and 
then finish drying at 110°C. in a radiant-heat oven. 

(d) The wet length minus the dry length times 100 
divided by the wet length gives the shrinkage on the wet 
basis. 

(e) Fire the bars through the kiln, measure, and record 
the fired and total shrinkages. 


Grain-Size Determination (Standard Specification 625, March 25, 1939) 


(a) Obtain a 1000-gram sample of the material to be 
tested and dry thoroughly at 110°C. 

(b) Weigh out exactly 200 grams in each of the follow- 
ing 8-inch diameter laboratory screens: 100, 150, 200, 
270, and 325. 

(c) Screen the sample by gently washing under running 
tap water. Make sure the tap water is free from granular 
contamination. Put a screen-cloth filter over the end of 
the tap if there is a possibility of contamination. 

(d) Wash the screen gently by rolling back and forth 
over the screen surface until the water runs clear for 5 
minutes and no further breakdown is noticed. 

(e) Dry the screens thoroughly at a temperature which 
will not corrode the screen cloth. 

(f) Do not shake the screen after drying before taking 
weights. Weigh up the screen residue and subtract all 
coarser grain totals from the weight under determination. 

(g) Divide all readings by 2 so they will be on the basis 
of per cent rather than on the 200-gram sample. 
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(h) Record the following data on the daily control 
report: (1) card number and name of material and (2) 
date tested and car number. 

*Per cent on 100-mesh 
Per cent on 150-mesh Per cent on 270-mesh 

*Per cent total on 150-mesh *Per cent total on 270-mesh 
Per cent on 200-mesh Per cent on 325-mesh 

*Per cent total on 200-mesh *Per cent total on 325-mesh 


Note: The above items marked (*) are weighed up on 
the balance; all others are obtained by subtracting from 
the following total. 


Specific Gravity Determination on Clay-Water Mixtures (Standard Specifica- 

tion 753, October 25, 1941) 

(a) The specific gravity determination is te be made in 
a 100-ml. pycnometer which has been previously stand- 
ardized in the following manner. 

(b) Weigh and record the weight of the dry bottle and 
stopper. 

(c) Fill the bottle with water at 60°F. and weigh bot- 
tle, water, and stopper, recording the total weight. 

(d) Repeat the above procedure using water at 70°, 
80°, 90°, and 100°F. 

(e) Subtract the weight of the dry bottle and stopper 
from the total weights as obtained at the respective tem- 
peratures. 

(f) Divide the differences or the weights of water at 
each temperature by the true specific gravity of the water 
at that temperature, as follows: 100°F. 0.99307, 90°F. 
0.99502, 80°F. 0.99646, 70°F. 0.99799, and 60°F. 0.99904. 

(g) Take the average of the five results as the true 
volume of the pycnometer. 

(h) Specific gravity readings of clay-water mixtures 
are made by weighing the pycnometer full of the mixture 
under test, subtracting the weight of the bottle, and di- 
viding by the volume of the pycnometer as determined 
above. 


bi: Ai on Clay-Water Mixture (Standard Specification 754, October 


(a) The viscosity test is made in an orifice viscosimeter 
with the orifice cap drilled with a No. 31 drill (0.1200-inch 
diameter). 

*(b) The viscosimeter is to be filled completely, to a 
head of 61/2 inches of the clay-water mixture. 

(c) Allow 90 ml. of the fluid under test to flow out 
through the orifice. 

(d) Record the time for the following 160 ml. of ma- 
terial to flow through the orifice by allowing a continued 
flow of 250 ml. Record only the time for the last 160 ml. 
to flow through the orifice. 

(e) Record the temperature of the clay-water mixture 
immediately after making the viscosity measurement. 
Record both the viscosity in seconds and the temperature 
of the material. 

(f) The hydraulic equivalent of the above determina- 
tion is 17 seconds at 68°F. 

The viscosity test on glaze or other more fluid mixtures 
is made similar to the above except that a viscosimeter 
with an orifice cap drilled with a No. 48 drill (0.0760-inch 
diameter) is used. The hydraulic equivalent of the glaze 
viscosimeter is 48 seconds at 68°F. 


Rate-of-Cast Determination (Standard Specification 288, June 5, 1937) 


(a) Dry the rate-of-cast molds to constant dry weight. 

(b) Pour 3 molds full of slip under test and record the 
time of pouring. 

(c) Exactly 30 minutes later drain the molds by turn- 
ing the molds upside down. Allow to drain until dry 
enough to release from the mold. 

(d) Trim the rate-of-cast glass to the line around the 
top, taking care not to trim off more than should be taken 
off. 

(e) Dry the glass to a constant weight in a radiant-heat 
oven and record the weight of the dry glass. 

(f) Renew the molds often enough not to introduce the 
factor of decreased rate of cast due to old molds. 


(g) Best drying conditions can be obtained by follow- 
ing this procedure: cast 8:00-8:30 a.m.; in mold 8:30- 
9:30 a.m.; radiant-heat oven 9:30-10:45 a.m. 


Test Cast (Standard Specification 543, July 2, 1940) 

(a) Dry the test cast mold to constant dry weight. 

(6) Pour test mold full of slip and allow to cast ex- 
actly 10 minutes. 

(c) Pour off excess slip and allow to drain exactly 5 
minutes. 

(d) Cut out 3 round disks with a 2%/,-inch diameter 
punch. 

(e) Immediately weigh all 3 cutout pieces and take the 
weight of the 3 cast pieces as a measure of the test cast. 


weg fry Rupture Determinations (Standard Specification 752, October 
I. Cast Bars 


(a) Cast sufficient dry modulus bars in the regular 1- 
by 1- by 6-inch bar molds. 

(b) Dry the bars under room conditions for 8 hours 
and turn them over 180° and continue to dry for 8 hours 
under the same room conditions. 

(c) Place in oven and dry completely under radiant 
lamps. 

(d) Cool to room temperature in a desiccator. 

(e) Check breaking machine for zero balance. 

(f) Insert bars on a 5-inch breaking span and break 
by adding shot at a rate of 100 pounds per minute. 

(g) Discard all results on bars which do not fracture in 
a clean uniform break. 

(h) Measure the width, b, and the depth, d, of the bar 
at the break (to the nearest 128th inch) by reading the ver- 
nier scale on the calipers. Convert to decimal equivalent 
according to the accompanying table. 

(7) Calculate the modulus of rupture by the following 
formula: 


3 Pi 
S = x5q2 oF When P = 8w 
and/ = 5 
60w 


II. ExtTRUDED Bars 

(a) Take the 15 bars made up in accordance with sec- 
tion (1) of Standard Specification 750 and dry under room 
conditions for 16 hours. Completely dry in oven under 
radiant-heat lamps. 

(b) Cool in a desiccator and break in the previously 
balanced breaking machine. 

(c) Calculate the modulus of rupture by the following 
formula: 


_ 
P = 8w 
W = weight (Ib.) 
d = diam. 
1 = span (in.) 


III. Frrep Bars 


(a) The modulus of rupture on fired bars is calculated 
the same as above except that the span is increased to 
bring the bars within the breaking capacity of the machine. 


Absorption Determination on Fired Ceramic Compositions and Raw Materials 

(Standard Specification 348, November 20, 1937) 

(a) Obtain representative fired samples. 

(b) Break edges to insure no surface imperviousness. 

(c) Weigh each dry sample and record weight in data 
book. 

(d) Place samples in autoclave and subject to steam at 
100 to 120 lb. per sq. in. for 3 hours. 

(e) Release the steam and fill the autoclave with water. 

(f) Remove the samples from the autoclave and place 
immediately in a container of distilled water. 
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(g) Boil vigorously for 2 hours or longer and cool by 
running cold water into the container. 

(h) Remove the samples, wipe off the excess water 
with a damp towel, and weigh. 

(1) The increase in weight in grams multiplied by 100 
and divided by the dry weight of the sample is the per- 
centage of absorption on the dry weight basis. 

The apparent porosity is sometimes recorded instead of 
absorption and is,calculated by taking the increase in 
weight in grams and dividing by the volume of the sample. 


Warpage Determination (Standard Specification 272, June 5, 1937) 

(a) Dry the shrinkage molds to constant weight. 

(6) Pour 3 molds full of the slip under test and allow to 
cast until the bars are cast solid. 

(c) Do not allow the spare to empty entirely at any 
time. 

(d) Four hours after the bar is poured the mold can be 
opened and the bar trimmed. 

(e) Dry the bar in the open air for 24 hours and then 
finish drying in the oven at 110°C. 

(f) Place the bar on a clean warpage determination 
setter which is cut exactly 6 inches between supports. 

(g) Fire the bars on the second deck of the tunnel kiln 
car. 

(kh) Measure the maximum vertical distance between 
a straight edge and the warped bar with an Ames dial. 
Record the results as thousands warpage per 4!/2 inches. 

(7) Record the results on the daily control report. 


~~ 


Sidney Speil then presented a report by Hewitt Wilson 
describing ‘‘Ball Clay Test Methods in Current Use at the 
Electrotechnical Laboratory, Norris, Tenn.”’ 


Wilson Report 


The test methods at Norris are in the development 
stage. Several years ago, a study was made of the typical 
domestic white-firing clays of all types, whether ball clays, 
kaolins, bentonite, or others which fired to near white. 
The conventional tests for shrinkage, strength, and pore 
space were made by a single trained operator who used 
improved equipment, including a small vacuum auger 
machine for round bars and an improved type of mercury 
balance volumeter. It was soon found that the hand-feel 
method of tempering was not adequate and that these prop- 
erties could be controlled and duplicated only when the 
tempering water was also under control. In the last test 
series, therefore, a median water content was used in 
weighed amounts and care was taken to avoid losses by 
evaporation until the last data in the plastic condition 
had been taken. The water content used for a given clay 
was the median between the maximum and minimum de- 
termined in actual runs in the vacuum auger machine. 

It was also found that a more complete understanding of 
the characteristic properties of a clay could be pictured by 
a series of mixtures of clay and flint from 100% clay to 
100% flint than by a single mixture alone. Charts of such 
mixtures showing the water of plasticity, shrinkage water, 
pore space, and transverse strength for the plastic and dry 
condition and volume shrinkage, apparent porosity, and 
transverse strength for the fired condition indicated a 
method of grouping into characteristic classes. After 
the data for many types of clays had been collected and a 
correlation had been attempted, the difficulties of classi- 
fication were shown by the fact that it was necessary to 
use, in the dry condition, a ratio between the pore water 
for 80:20 clay-to-flint versus the dry transverse strength 
for 40:60 clay-to-flint. And in the fired condition, it was 
necessary to use a ratio between percentage absorption 
and fired transverse for a fair classification of the kaolinitic 
types of clays. 

Illustrations of the foregoing have been given by Wilson 
and Hixon.’ Their study clearly indicated that better 


5 Hewitt Wilson and Herschel Hixon, ‘‘Testing Whiteware 
Clays,” Bull. Amer. Ceram. Soc., 21 [11] 287-91 (1942). 
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controls were necessary for accurate correlation of data by 
a single person and most certainly between different opera- 
tors in different laboratories. Their suggestions still hold 
good, viz., ‘‘(1) standard clay samples of various types and 
a standard flint should be selected, (2) the standard clays 
should be check-tested by numerous laboratories, (3) data 
should be interchanged to note the variation among dif- 
ferent operators, (4) the work should be done by trained 
operators who can check and recheck their own work, (5) 
a standard sensitive clay should be placed in each firing 
for a check on the fired strength (this is believed to be 
more accurate than firing to the same temperature or cone 
without an accurate check on the strength itself), (6) a 
porosimeter should be used for an accurate measurement of 
dry pore space instead of the usual water-of-plasticity- 
minus-shrinkage-water method, (7) pore space versus 
strength should be used to classify clays, with strength as 
the more important property, and (8) the triangular rela- 
tionship between pore space, shrinkage, and strength 
should be studied further.” 

The Norris laboratory has been forced by war problems 
to suspend the study of clays, but it will continue work 
after the war not only on the study of test methods but 
also the electrokinetic clay research. 


Professor Watts described “Tests of Ball Clays at Ohio 
State University.” 


Watts Report 


Ball clay samples have for years been received in 100- 
pound lots and air-dried to constant weight. 

On the clay alone, we determine the water of plasticity 
by the Atterberg process of adding the water to the clay. 
A sample of the clay-water mixture at the point (3) adher- 
ence limit is dried and the slaking test is made according 
to the American Ceramic Society Standard. Another 
sample of point (8) mixture is hand-molded into a 7- by 1- 
by 1/.-inch bar and dried, then fired to cone 10 in 24 hours. 
Drying shrinkage, firing shrinkage, and fired weight loss 
are recorded. Similar tests are generally made on 50 clay- 
50 flint mixtures. 

Our standard procedure is to test the clay in a standard 
body comprised of No. 1 feldspar 12, No. 1 ball clay 25, 
No. 1 kaolin 8, No. 2 kaolin 20, and pulverized sand 
flint 35%. For this, the ball clay is first blunged in an 
electric agitator with enough water to make a thin slip, 
then screened through a 150-mesh sieve, making the amount 
and character of the residue a matter of record. The other 
ingredients are added, and the slip is agitated for one hour. 
All is passed through a 150-mesh sieve and air-dried to a 
plastic mass which will just take the details of the fingers 
when a small mass is squeezed in the clenched hand. This 
mass is aged for 24 hours in a closed stoneware jar. The 
plastic body is usually prepared in 15-pound lots and ex- 
truded through an International deairing pug mill into 1- 
by l-inch bars. Of 25 bars thus produced and marked for 
shrinkage and identification, every fifth bar is weighed 
and air-dried with a record of water loss and shrinkage. 
The dry bars are divided into three lots, taking every third 
bar for alot. One lot is broken for dry modulus of rup- 
ture, one lot is fired to cone 9 in 24 hours, and one lot is 
fired at cone 12. The shrinkage, modulus of rupture, ab- 
sorption, and color are recorded and referred to the stand- 
ard body. The broken dry bars are glazed with a single- 
fire porcelain glaze and the cones 9 and 12 biscuit bars 
are glazed with a fritted semiporcelain glaze and fired to 
cone 5in 24 hours. The results are recorded in texture of 
surface and freedom from specks or discoloration. 

This procedure is not adhered to with every class, as 
some modification is introduced nearly every year in our 
search for improvement. The procedure followed, how- 
ever, is uniform for all clays studied by any given class 
and the data are always correlated with the standard 
body. In this way, the quality of work of any individual 
or group can be evaluated. We have been successful in 
producing data throughout a long period of years which 
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show reasonable uniformity, although each new lot of ball 
clay will show slightly different property values. 


E. J. Weiss, working under the direction of Professor 
Watts, obtained data on ‘“‘Some Physical Properties of Ball 
Clays’’ which he presented. 


Wetss Report 


A study was undertaken to disclose the correlation be- 
tween test data on a few ball clays following exactly the 
same procedure in all cases. Each sample was representa- 
tive of the stock, which was never less than 50 pounds. 


Procedure 

A 25-pound sample was selected and pulverized and the 
moisture content was determined. 

Fifteen pounds of the dry clay were placed in a Simpson 
mixer and the rollers were set in motion. Distilled water 
was added gradually until the clay mixture attained a wet- 
ness which showed slight sticking to the rolls. The rolls 
were cleaned and then run again to make certain that the 
sticking to the rolls was not due to any water splashing 
upon them. When the clay stuck to the rolls, a small quan- 
tity was taken from the mixture and squeezed in the hands 
to form a ball. This ball, when placed on a dry glass slab 
and rolled under the hand, must flow into a bar and must 
not crumble until it extends beyond the hands. The con- 
tents of the mixer were then transferred to a jar and cov- 
ered with a damp cloth and waxed paper. The clay was 
then aged for three days. The same procedure was fol- 
lowed for the 50% ball clay plus 50% flint mixtures. 

After three days’ storage, the ball clay and the ball clay- 
flint samples were removed from the jars. A representa- 
tive sample of each was obtained and molded into a ball 
which was weighed and dried to a constant weight and 
then reweighed. Thus the moisture content of the clay 
was determined. 

Each sample was then fed into the deairing pug mill and 
the vacuum was established. The extruded bar was round 
and one inch in diameter. If the extruded bar did not 
emerge with uniform cross section and a smooth face, the 
entire mass was extruded, dampened, and again stored. 
If the practice of estimating the required moisture content 
as previously described produces too stiff a mixture, the 
error in the original water addition should be made the 
basis of modification on all subsequent clay tests. 

Extruded bars were cut to 7-inch lengths, marked for 
identification and shrinkage, and the second, intermediate, 
and next-to-last bars were weighed for moisture content 
determination. The bars were air-dried for three days and 
were turned every 24 hours. After three days, they were 
dried to constant weight in a steam drier. 

The bars were then measured and every third bar of a 
set was tested for dry modulus of rupture. The remainder 
of the bars were then stored for other tests. 

The following is a table of the results for the three 
clays tested: 


No. 2 Batt Cray 100% 
Water of plasticity 


(Added to dry clay) 35.2% dry basis 
extrusion) dry basis 
Extruded bars) (avg.) 237, 4, and 26.9% 


Drying shrinkage (avg. of 25 bars) x 76, 5.49, and 4.35% 
Dry modulus of rupture (avg.of 7 bars) 409.4, 433, and 353 Ib./ 
sq. in. 
No. 2 Batt Cray 50% anv 200-Mgsu Furnt 50% 
Water of plasticity 


Added to dry clay) 24.6% dry basis 

Before extrusion) 18.6% dry basis 

Extruded bars) (avg.) 17.09, 17.3, and 16.88% 
Drying shrinkage (avg. of 24 bars) 2.69, 3.28, and 2.13% 


Dry modulus of rupture (avg.of 8bars) 328, 396, and 322 1b./sq. in. 


No. 1 Batt Cray 


Water of plasticity 
SAdded to dry clay) 35.0% dry basis 
Before extrusion) 29.2% dry basis 
(Extruded bars) (avg.) 26. 64, 27. %, and 26.06% 
Drying shrinkage (avg. of 24 bars) 5.2, 5.5, and 4. 8% 
Dry modulus of rupture (avg. of 7 bars) 530, 577, and 495 Ib./sq. in. 


No. 1 Baty Cray 50% anv 200-Mesu Fiint 50% 


Water of plasticity 

(Added to dry clay) 23.2% dry basis 

(Before extrusion) 21.6% dry basis 

(Extruded bars) (avg.) 20.6, 30. 7, and 20.5% 
Drying shrinkage (avg. of 24 bars) 5.2, 5. 5, and 4. 8% 
Dry modulus of rupture (avg. of 8 bars) 510, 526, and 488 lb./sq. in. 


No. 3 Cray 100% 
Water of plasticity 


(Added to dry clay) 26.6% dry basis 

extrusion) 3% dry basis 

Extruded bars) (avg.) 2,323, and 22.1% 
Drying shrinkage (avg. of 24 bars) ri _ 5. 5, and 4. 8% 


Dry modulus of rupture (avg. of 8 bars) 674, 716, and 628 Ib./sq. in. 


No. 3 Batt Cray 50% 200-Mesu Fiint 50% 


Water of plasticity 
(Added to dry clay) 23.9 
(Before extrusion) 18.5 
(Extruded bars) (avg.) 17.4 
Drying shrinkage (avg. of 24 bars) 2 
Dry modulus of rupture (avg. of7 bars) 441, 


% dry basis 

% dry basis 

17.6, and 17.2% 

7, and 16% 

Oi, 379 tb. /sq. in. 


It is apparent that some relationship exists between the 
moisture content of the extruded bars and the drying 
shrinkage. The loss in water during the process of extru- 
sion under deairing conditions is also recognized. The dry 
modulus of rupture of the three clays tested shows a re- 
markable consistency, the maximum and minimum values 
being less than 10% from the mean. Drying shrinkages 
were also remarkably uniform (within about 10%). 

The effect of mixing with an equal amount of flint, how- 
ever, disclosed a distinctly different type of data. For 
No. 1 ball clay, which has a high Al,O; content for a ball 
clay, the water of plasticity dropped from 29.2 to 20.6% 
although the drying shrinkage was practically the same 
for the pure clay and the 50-50 mixture. The dry modulus 
of rupture of the 50-50 mix was only slightly less than for 
the pure clay. 

For the No. 2 ball clay the water of plasticity of the 50- 
50 mix was slightly less than for the pure clay and the 
dry modulus of rupture was only about 10% less than 
for the pure clay. This clay has appreciably less Al,O;, 
hence more silica, than the No. 1 clay, according to 
analyses furnished. 

The No. 3 clay shows a distinctly less variation in 
water of plasticity between the pure clay and the extruded 
bars, and the difference between the drying shrinkage of 
the pure clay and the 50-50 mix is greater. There is alsoa 
difference in the dry strength of the pure clay and the 50-50 
mix. The pure clay shows an abnormal dry modulus of 
rupture, but the 50-50 mix is approximately the same as 
the No. 2 ball clay. This clay, according to its chemical 
analysis, contains less Al,O; than the No. 2 ball clay, which 
in turn contains less Al,O; than the No. 1 ball clay. 

A study of these values leads to the opinion that the 
properties of a ball clay may be definitely associated with 
its Al,O; content, which in turn means its content of free 
SiO,. This approach is planned for our next research. The 
optimum flint content for maximum modulus of rupture 
will be studied, taking into consideration the free SiO. 
content in the clay as marketed. The particle size of the 
free SiO. in the natural clay will also be studied. From 
this we hope to disclose a correlation which will indicate 
the relative strengths of the clays without injuring them by 
deflocculation, as would be necessary if the free SiO: were 
removed. 


CHEMICAL ANALYSES OF CLAYS TESTED 


Igni- 

tion 

Ball clay SiOz AlzOs FexOs TiO: CaMgO KNaO loss 
No. 2 54.8 29.5 0.85 1.23 0.24 2.17 43:2 
No. 1 1.47: O:70 0.94 12.1 
No. 3 58.8 22.2 2.45 0.78 0.45 1.83 9.9 


Vil. Tentative Standards 


Dr. Russell pointed out that to facilitate the develop- 
ment of this project and to provide a basis for any prelim- 
inary testing it would be expedient to have tentative stand- 
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ard procedures insofar as practically possible. These ten- 
tative standards would apply to the selection and procure- 
ment of standard test materials, to the processing of these 
materials into test specimens, and to the handling and 
testing of the specimens as well as the unprocessed raw ma- 
terials. Various members of the Ball Clay Advisory Com- 
mittee were therefore requested to prepare tentative 
standards based on the best knowledge and experience 
available. The point was emphasized that these tentative 
specifications were only preliminary in nature and should 
not be construed as unequivocal or final. Actually, with 
very few exceptions, they will undergo much alteration 
as their discussion shows such to be desirable. It is hoped 
that ensuing discussion will bring out the good and poor 
features and show where additional study or actual re- 
search is required to clarify the points of contention or 
uncertainty. Any tentative standard specification is sub- 
ject to change as often and as many times as is necessary 
to insure the evolution of a final standard which is uni- 
versally acceptable and usable. Even final standards may 
be revised as they are shown to be deficient in any way. 
With this interpretation, the following tentative stand- 
ards are proposed for discussion and constructive criticism. 
At the suggestion of R. F. Geller and due to the shortage of 
time, the tentative standards were not presented at the 
symposium herein reported, but were referred for publica- 
tion. 


(a) Mine vs. Plant Selection of Ball Clay for Analysis 
Procedures—J. R. BEAM 


A year ago, the proposed or tentative procedure for 
taking samples of ball clay was based on obtaining a sample 
to be used as a representative sample of that clay and the 
analysis data used in an effort to classify ball clays. 

The fallacy of classification of ball clays has been amply 
discussed in this symposium. 

The problem now resolves itself around how to select a 
sample to show up the physical and chemical characteris- 
tics to the best interest of the person making the test. 

A ball clay producer wants the assurance that he has 
good clay before spending considerable time and money 
moving overburden. He resorts to core drilling and open- 
ing small pits. After he has the pit open, he must know 
how far to mine in a given lens or seam. To make these 
determinations, he obviously does not want to mix his 
samples before testing. 

During the mining operation, every effort is made to mix 
the clay to bring about the greatest uniformity possible. 

Specifically, the analysis made on clay going into the 
storage shed is made to keep bad clay out of the shed. The 
analysis made on the clay going out of the storage checks 
the uniformity. These checks are largely visual observa- 
tions based on previously made physical analysis. 

The mixing is greatly promoted in the shredding opera- 
tion and again in the unloading of the clay at the plant. 

The user is interested in finding out the quality of clay 
he has purchased and, inasmuch as the clay is received at 
plants in carload units, it is natural that the sampling is 
also made in car units. 

With this background, the actual testing procedure and 
sampling obviously must be designed to bring out the 
physical properties desired. Checking for batch-to-batch 
uniformity is one problem. Hunting for some particular 
discrepancy is another procedure. 

In the batch-to-batch analysis procedure, 10-pound 
samples selected from various locations of a car or bin of 
the shredded clay, taken at least one foot below the sur- 
face, give a uniform sample. This large sample should 
then be reduced to the required quantity by accepted 
quartering methods. 


(b) Physical Form of Clay Samples: Lump vs. Air- 
Floated vs. Disintegrated (Shredded) Samples—L. E. 
THIESS 
Ball clay is supplied in lump, shredded (disintegrated), 


and air-floated form. The lump form is the least desirable 
because of nonuniformity. The air-floated ball clay must 
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undergo heating and drying before grinding and air-floating 
and the physical properties may be altered thereby. The 
shredded clay, containing about 15 to 20% moisture, is the 
most uniform and, therefore, the shredded (disintegrated) 
ball clay sample should be adopted as standard. 


(c) Wet Clay vs. Dry Clay; Drying Procedures; Storage 
and Distribution of Samples—R. E. GouLtp 


Ball clays, in general, are found only a comparatively 
few feet from the surface. Also, in many instances, the 
deposits are in low-lying ground where the surface moisture 
does not run off readily. For these reasons, ball clays, as 
mined, are apt to contain up to 25 or 35% of ground water, 
depending on the time of year. 

Of late years, the user has objected to the shipment of 
clay with a high moisture content, and it has become an 
almost universal practice for the miner to dry out his clay, 
at least partially. This practice also permits (1) storage 
throughout those periods of the year when mining is dif- 
ficult and (2) the drawing of a more uniform product from 
stock piles which cover a fairly extensive mining operation. 

The effect on a ball clay of a high moisture content may 
be secondary to the effect of the process of removal of the 
excess moisture, preparatory to sampling. This statement, 
of course, cannot be accepted too literally, but it may be 
assumed that little clay is used by ceramic men when the 
shipment took place directly after the mining operation. 
In testing procedure, therefore, some standard method 
should be used to dry the sample preparatory to running 
tests on it and for the storage of “‘standard samples’”’ to 
be held at the plant for reference. 

“ As most testing is done on a dry weight basis with an 
added mixture of 50% of standard flint, it is recommended 
that the ball clay be tested with the moisture ‘‘as received”’ 
and that average samples for moisture determination be 
dried out in the usual accepted manner. After calculation 
of the water content, however, the clay should be blunged 
with the natural moisture in it and the dried sample should 
be discarded. Clay should also be stored with due regard 
to the impeding or slowing down of further drying, and 
samples should be kept in bags lined with paper or other 
material to prevent the passage of air over and through the 
clay. 

Little has been done to correlate the effect on such vital 
properties as plasticity, dry modulus of rupture, shrinkage, 
and firing behaviors between ball clays which were re- 
ceived in a very moist condition and those which were re- 
ceived after a slow air-drying treatment. It is suggested, 
therefore, that data be kept and submitted for comparison 
on this feature, as it is entirely within the bounds of reason 
that the moisture content of clays has a greater effect on 
the physical properties than is now suspected. More em- 
phasis may be placed on the procurement of clay which is 
“‘dry’”’ than is justified by the saving in freight. 


(d) Clayvs. Clay-Flint vs. Standard Body Mixtures—A. J. 
HEDQUIST 


The consensus of opinion at the 1943 symposium favors 
a 50-50 mixture with a standard grind of flint. With this 
the writer agrees, as approximately 50% of nonplastic, 
preferably flint, is required to dry and form most ball clays 
so that comparable results can be obtained for transverse 
dry strength. 

Hewitt Wilson, in his open letter published in the Janu- 
ary, 1944, Bulletin, pp. 25-28, contends that 50% flint is 
often insufficient to obtain proper drying and that the 
60% flint gives more uniform and consistent results. 
This should be a good point to consider in a new set of 
standards. 

One hundred per cent clay and standard body composi- 
tions were ruled out as follows: 100% clay in most cases 
is too difficult to dry and form but is necessary for deter- 
mining such factors as fired color, grain size, and organic 
and soluble salt contents. 

Standard body mixtures are too limited in their applica- 
tion or, if on a body basis, require a study which involves 
many types of bodies. 
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(e) Choice of Standard Materials, Water Selection, and 
Compensation for Moisture in Materials—Harry THIE- 
MECKE 
The matter of determining the various physical proper- 

ties of a ball clay on the clay alone, combined with flint in 
a 1 to 1 ratio or on a standard body combining the ball 
clay with flint, feldspar, and kaolins, is a moot question. 
To date there has been no agreement on this among the 
Committee members. Each type of test has certain dis- 
tinct features which may be advantageously used for de- 
termining certain physical properties of the ball clay in 
question. Also, each type of test possesses limitations. 
Heretofore, testing of the ball clay alone or in admixture 
with flint has received most favor and represents the 
method most extensively used in the past. By including 
tests on a ball clay-feldspar-flint-kaolin body, the picture 
becomes complicated by the introduction of additional 
variable materials which in themselves require standardi- 
zation. Asa result, the question arises whether the results 
obtained on a body of this type compared with those ob- 
tained on one comprising only ball clay and flint warrant 
such complications. 

Should the Committee include the complete body test in 
its standard procedure, the selection of a typical flint, 
feldspar, and kaolin must be made. As these materials 
are made available from various locations by various pro- 
ducers, possibly the selection of a typical flint, feldspar, 
and kaolin should be left to lottery practice to obviate 
giving offense to any of the producers and eliminate undue 
sales publicity for any others. 

The chemical compositions of the selected flint and feld- 
spar should be established in the usual analytical manner. 
A mineralogical determination of the selected feldspar 
should also be made. Fusion behavior of the feldspar alone 
or in admixture with the selected flint would be advisable. 
As feldspar is slightly soluble and shows surface activity, 
the importance of standardization in regard to particle- 
size distribution is obvious. Mechanical strength is also 
influenced by the grain-size distribution of both the flint 
and feldspar. The usual pottery grind of feldspar and 
flint results in a predominance of subsieve particles and for 
standardization, in addition to the wet-screen analysis, 
would involve one of such sedimentation methods as (a) 
elutriation, (b) Casagrande hydrometer, (c) Wagner tur- 
bidimeter, (d) Andreasen pipette, and others. To elimi- 
nate subsieve determinations, the suggestion has been made 
to use a feldspar and flint which have been graded between 
two screen sizes such as, for example, 150-200 mesh. This 
practice may have merit and would certainly simplify 
one phase of the standardization. 

In the selection of a kaolin for the standard body test, 
such factors as (a) species (primary or secondary), (b) 
grain size, (c) grain shape, (d) type (hard or soft as particu- 
larly applies to the Georgia kaolins), (e) soluble-salt con- 
tent, (f) mineralogical composition, etc., would have to be 
given utmost consideration. A limit should be observed, 
however, on the standardization made on the kaolin as, in 
the extreme, it is conceivable that the standardization 
tests for the kaolin might become as involved as that for a 
ball clay. 

In view of the variations in the physical properties that 
occur from one batch of separately prepared raw material 
from the next, should a standard test body incorporating 
kaolin, feldspar, and flint be agreed upon by the Com- 
mittee, to eliminate checking of these materials separately 
by the various ball clay investigators concerned, it is cer- 
tainly advisable to acquire a large quantity of these ma- 
terials, test them under standardized procedure, store in a 
manner and place recommended by the Committee, and 
distribute as required. 

As water from various sources contains varying amounts 
and types of soluble salts which would influence the re- 
sults obtained in some of the tests made on the ball clays, 
it is reeommended that the water used in all tests be dis- 
tilled. An alternative, of course, is rain water. 

Should the raw materials be stored in large quantities 
and distributed as needed, the moisture content, if present 
at initial storage, would approach a minimum constant. 
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The flint and feldspar would be practically dry as received, 
and any moisture present in the kaolin should be compen- 
sated for by the ball clay investigator at the time of incor- 
porating the kaolin in the standard test body. 


(f) Batch Preparation—EpWarpD SCHRAMM 


Disintegrate the sample to small lumps. Soak 16 hours 
in water at room temperature using 2 parts water to 1 part 
clay. Blunge 2 hours and screen through 100-mesh. De- 
water the slip on plaster bats and bring to the desired work- 
ing condition. Thoroughly wash the residue on the screen 
(but do not add wash water to the slip). Dry the residue 
and weigh to determine the lignite content. 


(g) Forming of Test Specimens—J. W. WHITTEMORE 


(1) The prepared batch shall be shaped into a compact 
mass that will feed rapidly into the extrusion equipment. 

(2) The apparatus to be used in forming shall be such 
that the following conditions may be obtained: (a) The 
clay shall be shredded to pass into the auger chamber. 
The shreds shall not be greater than °/32 inch in any di- 
mension of cross section. (b) The shreds shall have no 
chance of massing until after they have been exposed to the 
vacuum condition. This would be obtained most easily 
by having the shreds fall through a space in an evacuated 
chamber. (c) The evacuation chamber of the apparatus 
shall be maintained at a vacuum pressure of not less than 
20 inches of mercury. (d) The impelling force for shredding 
and for extrusion may be obtained from pistons or augers. 
In either case, the piston or auger shall fit with the liner of 
the chamber to maintain a constant pressure across the 
face of the die. (e) The diameter of the piston or the auger 
shall be greater than one and one-half times the greatest 
dimension of the die. (f) The depth of the die shall be 
0.500 + 0.125 inch. 

(3) All of the batch shall be passed through the ex- 
trusion apparatus once and then refed through the appara- 
tus before any test specimens are obtained. 

Comments 

(1) Itis presumed that all matters relative to composi- 
tion, tempering, and preparation have been decided. The 
batch should be shaped into a compact mass to prevent 
excessive evaporation before introduction into the extru- 
sion apparatus. 

(2) No particular piece of equipment is named, as agree- 
ment on requisites for such an apparatus may encourage a 
superior piece of apparatus to any on the market at the 
present time. (@) The batch should be finely divided 
to insure complete deairing. (6) If the shreds are allowed 
to mass together before exposure to high vacuum there 
would be a possibility of unequal deairing. (c) If the regu- 
lation is not included, some laboratories might be lax on 
control of the degree of vacuum. It would also insure 
some method for measuring the pressure within the vac- 
uum chamber. (d) For standardization, either the piston 
or the auger method should be specified so that the work 
in different laboratories may be compared. (e) This regu- 
lation will assist in insuring an equal pressure over the en- 
tire section of the issuing column of clay. 

(3) The purpose of this paragraph is to insure the same 
degree of deairing in all test specimens. The first material 
passing through the machine might not be thoroughly de- 
aired. 

No reference is made to hand-wedging, as in both of these 
cases the human element would prevent fair comparisons 
of work at different laboratories. 


(h) Standardization of Moisture Content for Molding; 

Method of Determination—SIDNEY SPEIL 

It may be impossible to secure a mechanical method sat- 
isfactory for all clays. Any method of standardizing mois- 
ture content for molding should give not only reproducible 
results but the optimum moisture content for each clay. 
The properties of any clay, e.g., modulus of rupture, de- 
termined on bars made with this water content should be 
the maximum possible for that clay if different clays are 
to be compared. 

There are two possible methods of approach: (1) direct 
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determination of the point of optimum workability and 
(2) determination of workability limits and interpolation 
to obtain the mean moisture content of this range. The 
use of the A.S.T.M. soil plastic limit machine (modifica- 
tion of the Atterberg test) is a simple approach to the 
problem. Whether this apparatus can be adopted for our 
purposes can be decided only by the experimental results 
obtained with the tester. A simple compression test such 
as that described by McDowell and Vachuska® might be 
tried as well as the other extrusion and penetration tests 
suggested at the last symposium. It may be more satis- 
factory to determine the working limits with the extrusion 
apparatus used in forming the specimen, as discussed by 
Hewitt Wilson (January, 1944, Bulletin, pp. 25-28). In 
any case, an experimental program would be required to 
correlate the effects of variations in moisture content with 
the data obtainable by modifications of the A.S.T.M. plas- 
tic limit test or by any other test. 

The simplest physical property to measure would be 
modulus of rupture, dry and fired. One starting point 
might be the determination of the variation of strength 
with moisture content over the central portion of the mois- 
ture range suitable for an extrusion machine, and deter- 
mination of the position of the optimum moisture with re- 
spect to the extreme moisture contents usable with the 
machine. A sample of each moisture content could be 
tested in a simple compression test, in the A.S.T.M. soil 
plastic limit test, and by the empirical ‘‘feel’’ test. A 
sticky-point test and a liquid test should also be made in 
this preliminary survey and the position of the optimum 
with respect to these limits determined. After a sufficient 
number of dissimilar clays had been tested, it should be 
possible to determine whether any correlation exists be- 
tween the moisture content for maximum modulus of rup- 
ture and any of the other data which have been obtained. 

Until some experimental data are available, no tentative 
method for standardization of moisture content can be 
justified as being definitely superior in all cases to the pres- 
ent empirical plastic feel method. 


(i) Specimen Drying Procedure: 

V. J. 

The Committee last year reported the following tenta- 
tive standard for the drying procedure and storage of speci- 
mens: 

After air-drying for 48 hours, the specimens shall be 
placed in a drier at 100°C. for 60 hours. All specimens for 
the determination of dried properties shall be transferred 
directly to a desiccator and stored there until immediately 
before testing to avoid serious differences due to moisture 
absorption from the atmosphere. No specimen shall be 
tested until it has cooled to room temperature, but the 
period of subsequent storage is not critical for the deter- 
mination of dried or fired properties. The specimens to be 
used for fired determinations may be stored in any normal 
room atmosphere upon removal from the drier, and any 
extreme dampness shall be avoided. 

Mr. Meeker has suggested a!ternately turning the 
specimens every 4 hours during the preliminary drying 
until they are safely past the warping and cracking stage 
and covering the specimens overnight when turning cannot 
be accomplished. 

Such a procedure, however, might produce a strain in the 
specimen which would show up in the transverse green 
strength. 

Of course, warping and cracking are associated with the 
rate of drying. There possibly should be a limit as to how 
close one bar should be to another in the initial drying. 
Should a screen of clay be placed so that the ends of the 
bars do not dry faster than the middle section? 

Would warping and cracking be cut down if perforated 
boards were used and these in turn were placed on a support 
so that there was an air space on the underside of the 
specimens? 


Storage of Specimens— 


6S. J. McDowell and E. J. Vachuska, ‘‘Effect of Cal- 
cined Cyanite in Porcelain Bodies,” Jour. Amer. Ceram. 
Soc., 10 [1] 64-72 (1927); p. 67. 
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Mr. Geller prefers to place specimens in a cold oven, then 
bring the oven gradually to a temperature of 110°C. This 
point seems to be well taken. Putting specimens, how- 
ever, in a hot oven after 48 hours of air-drying should not 
cause difficulty. 


(j) Rate of Drying; Drying Characteristics (Cracking, 
Warping, Discoloration); Drying Shrinkage; Dry 
Transverse Strength—A. S. Watts 
The test pieces, as soon as formed and marked for iden- 

tification and shrinkage measurement, are transferred to a 
desiccator, a stoneware jar, or another container which is 
airtight and in which the air is maintained at 80 to 90% 
relative humidity. Here they remain for at least 24 hours 
and are then removed to room atmosphere and placed on 
drying pallets constructed of open wood frames 10 inches 
wide by any desired length with wires across the 10-inch 
face at 1!/2-inch intervals and over all a tightly stretched 
cambric cloth attached only at the ends of the pallets. The 
trials, spaced between the wire supports, are measured for 
shrinkage at 2-hour intervals until air shrinkage is com- 
plete. They are then transferred to a heated drier oper- 
ated at not more than 120°F. and measured at 1-hour 
intervals until no further shrinkage is indicated. At each 
reading of shrinkage the trials are inspected for cracking, 
warping, and discoloration, and a record is made of the 
amount and character of same. 

If so desired, tests may be conducted under controlled 
temperature and humidity conditions to determine (1) 
shrinkage vs. drying time, (2) weight loss vs. drying time, 
and (3) shrinkage vs. weight loss. 

Dry transverse strength méasurements should be made 
on a 5-inch span supported on round rods !/, inch in di- 
ameter, and the load should be applied on a rod !/, inch in 
diameter, the contact face of which is reduced to a !/;.-inch 
radius. The rate of load application should be uniform at 
10 lb. per minute. The modulus of rupture is determined 
by the formula 


Square bars: Round bars: 


3Pl 8Pl 
M = 
M = modulus of rupture (Ib. per sq. in.). 
P = breaking load (Ib.). 
1 = distance between supporting rods (in.). 
b = breadth of bar (in.) 
d = depth or diameter of bar (in.). 


Calculation of load applied must be on the basis of method 
of application, i.e., direct or by the use of a lever. 


(k) Soluble Salt Determination in Clays—K. C. McCartt 
(1) SAMPLING 

In sampling a car of clay, samples should be taken from 
four or five points on the working face of the clay as the car 
is being unloaded in such a manner as to obtain a cross 
section of the face from top to bottom. .The samples total- 
ing approximately 15 pounds should be mixed and used for 
subsequent tests. After making a moisture determina- 
tion, weigh out an amount of clay equivalent to 10 pounds 
dry weight and add distilled water to make a total of 35 
pounds. Mix 5 hours by turning end-over-end in a 5-gal- 
lon churn at 35r.p.m. The final specific gravity of the slip 
should be approximately 1.21. Reserve a portion of the slip 
for pH and acidity measurements. Filter the water from 
the slip by using a small filter press which has been washed 
with distilled water or by any other convenient method 
which will not contaminate the filtrate. Reserve the fil- 
trate for sulfate, chloride, and soap-hardness analyses. 


(2) Terms USED IN REPORTING DATA 
Results should be expressed as e.p.m., i.e., gram equiva- 
lents per million grams of dry clay substance. 
(3) CHLoRIDE ANALYsIS’ 
To 50 ml. of the filtrate obtained by the procedure in 
7 W. W. Scott, Standard Methods of Chemical Analysis, 


2th ed. D. Van Nostrand Co., Inc., New York, 1939; p. 
5054. 


i 

| 
ae 
= 


138 


paragraph (1) add one ml. of 5% potassium chromate indi- 
cator solution and titrate with NV /60 silver nitrate solution 
After correcting for the blank obtained with distilled water, 
multiply the corrected ml. of silver nitrate solution by 0.83 
to obtain the chloride concentration in e.p.m. (paragraph 


(2)). 


(4) ANALysis® 

Pipet 25 ml. of the filtrate obtained in (1) into a 300-ml. 
Erlenmeyer flask and, if necessary, adjust the pH to a 
value between 4.5 and 8.5 with N/100 hydrochloric acid or 
N/100 sodium carbonate solution. Then add 25 ml. of 
sulfate-free isopropyl alcohol and mix by shaking. Add 
0.2 grams of prepared tetrahydroxyquinone indicator and 
mix thoroughly by shaking. Titrate to a rose color with 
constant shaking using a white (not daylight) lamp for 
illumination. The ordinary incandescent lamp or the 
**3500° white’’ fluorescent lamp is suitable. Use 0.0125 
molar barium chloride solution for the titration. If more 
than 10 ml. of the barium chloride solution are required, 
dilute the sample quantitatively and repeat the process. 
The addition of 2 to 3 ml. of N/60 silver nitrate solution 
or its equivalent will increase the sharpness of the end 
point. After subtracting the blank, multiply the corrected 
ml. of barium chloride solution by 2.5 (for 25-ml. sample) 
to obtain the concentration of sulfate in e.p.m. (para- 


graph (2)). 


(5) Soap HARDNESS 


Pipet 50 ml. of the filtrate from (1) into a soap test bottle 
and adjust to a pH of 8.5 (faint pink of phenolphthalein) 
with NV/100 sodium carbonate solution. Titrate with Ha- 
gan standard soap solution (1 ml. = 0.342 e.p.m. CaCO; 
for 50-ml. sample) by shaking vigorously after each addi- 
tion of soap solution until a lather is formed which will not 
break for at least 2 minutes. After subtracting the blank, 
multiply the corrected ml. of soap solution by 0.855 to ob- 
tain the concentration of calcium plus magnesium in e.p.m. 
(paragraph (2)). If more than 8 ml. of the soap solution 
are required, dilute the sample quantitatively. 


8R. T. Sheen and H. L. Kahler, ‘Direct Titration of 
Sulfates; Further Studies with Tetrahydroxyquinone as 
Internal Indicator,’’ Ind. Eng. Chem., Anal. Ed., 8 [2] 
127-30 (1936); Ceram. Abs., 15 [8] 258 (1936). 
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(6) PH 
Measure the pH of the slip sample from (1) with a glass- 
electrode pH electrometer. ; 


(7) Acrpiry ANALysis? 

Weigh out 17.5 grams of the slip from (1) to the nearest 
0.1 gram in a 250-ml. beaker. Cool to approximately 5°C.; 
at the same time cool the reagents used and some carbon- 
dioxide free distilled water. When ready to make the 
analysis, add 10 ml. of 10% sodium chloride solution and 
enough of the distilled water to make the total volume 50 
ml. The titration and pH measurements given below 
should be made using a glass-electrode pH electrometer 
equipped with external electrodes and a mechanical stirrer 
(electrometric titration setup). After the sample has 
been diluted to 50 ml., insert the electrodes and the stirrer 
into the mixture. Then, using continuous agitation, add 
enough chilled N/100 sodium carbonate solution to bring 
the pH to 8.5 or higher. Back-titrate with N/100 hydro- 
chloric acid solution to a pH of 8.5 and then a pH of 4.5, 
allowing sufficient time for constant readings as each end 
point is approached. Record the ml. of sodium carbonate 
added and the ml. of hydrochloric acid at each end point. 
Then repeat the test using the same volumes of sodium 
chloride solution, sodium carbonate solution, and distilled 
water in a blank run. The amount of hydrochloric acid 
used at 8.5 pH should be one-half the amount of sodium 
carbonate solution used and at 4.5 pH should equal the 
amount used. If not, a correction should be made on the 
amounts used in the original titration. 


Calculation of results: After correcting for the results ob- 
tained in the blank run let 

N = mil. of sodium carbonate solution used. 
P = ml. of hydrochloric acid solution used at 8.5 pH. 
ia = ml. of hydrochloric acid solution used at 4.5 pH. 

en: 

When MM is greater than NV 

Weak acid (e.p.m.) = N — 2P 

Weak base (e.p.m.) = 2(M — N) 

When M is less than NV 

Strong acid (e.p.m.) = 2( N — M) 

Weak acid (e.p.m.) = 2M —2P — N 
The above results are as stated in paragraph (2). 


9 W. W. Scott, op. cit., p. 2267. 


Collective 


war is over. 
materials and metals. 


the industry must meet these problems. 


conducted at the Forty-Sixth Annual Meeting of The American Ceramic Society in Pitts- 
burgh, Pa., April, 1944. This report has been reviewed and edited by several members of the 
Committee and completely edited by the Chairman. 
mittee structure for this investigation, but many of the procedures and standards to be used. 
Finally, it contains some of the preliminary work. 

The clayworking industry will be under great pressure from competitive products when the 
This pressure will come, not only from other ceramic products, but from organic 
There is only one way to meet this encroachment, that is, research. 

Individual research is good, but collective research covering many sections of the country 
and many plants, and joined in by many competent men, will be better. 


pete we above under the title ‘*‘Ball Clay Investigation’’ is the record of Symposium III 


The Ball Clay Investigation is an ideal example of collective research. We extend con- 
gratulations to the members of the Committee and commend their work to your attention. 


Research 


It contains not only plans, with Com- 


The best minds of 


The Editor 
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AMERICAN CERAMIC SOCIETY 
Forty-Seventh Year 


Edwin Henry Fritz 


THE PRESIDENT’S ADDRESS* 


By Epwin H. Fritz, President, The American Ceramic Society 


Another year of war has passed since our last Annual 
Meeting. Our military forces have made great progress. 
The victorious end of the European War is now definitely 
in sight, and the Pacific War begins to show signs that vic- 
tory is not too far away, but for the first time the war has 
seriously affected Society affairs and activities.. At the 
Government’s request, because of the heavy demand on 
our transportation and hotel facilities, we have cancelled 
the technical sessions of our Forty-Seventh Annual Meet- 
ing and have asked our members to forego their usual 
personal attendance. The Board of Trustees, officers of 
Divisions and Classes, and Committee chairmen will hold 


* Presented at the Executive Meeting of The Ameri- 
can Ceramic Society, Inc., Buffalo, N. Y., April 16, 1945. 
Received March 13, 1945. 
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executive sessions on April 16 and 17. The April 16 
meeting of the Upstate New York Segtion will provide the 
occasion for the necessary business consisting of reports 
of the Secretary and Treasurer, installation of officers, 
induction of newly elected Fellows, and the Edward 
Orton, Jr., Fellow Lecture by Clarence S. Ross. 

The cancellation of the Annual Technical Program Meet- 
ing is a more serious problem for The Society than one 
contemplates at first thought. The Meeting provides 
not only contact between the members and the resulting 
interchange of information upon which the strength of The 
Society largely rests, but also furnishes the bulk of the 
material for our publications during the ensuing year. 
Obviously, we cannot afford to let our publications become 
less valuable because of lack of material, as they are the 
heart of The Society’s activities and accomplishments. 


. 
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Happily, positive steps were immediately taken to main- 
tain the flow of publication material by direct contact 
with the authors of papers that had been scheduled for the 
Meeting and by appeals particularly to the Local Sections, 
who can effectively fill the gap by holding meetings this 
spring and subsequently, making them more elaborate by 
inviting the presentation of papers that otherwise would 
have been presented at the Annual Meeting. Our Local 
Sections have a great responsibility which they have ac- 
cepted gladly and with enthusiasm. 


The Society Has Grown 

The past year has been a very satisfactory year for The 
Society. Individual and corporation memberships have 
substantially increased to levels higher than ever before, 
largely owing to the continuous efforts of the Membership 
Committee through the medium of its ‘‘Double the Mem- 
bership’’ campaign. Although the accomplishment of the 
campaign slogan was expected to require several years, 
it is definitely possible and the campaign should by all 
means be continued. The field of potential membership 
remains large, particularly among operating men, and 
with greater cooperation by all of our members the goal 
can unquestionably be reached. An increase of 13.1% 
in membership since a year ago indicates what has already 
been accomplished. 

Financially, The Society had an excellent year. In- 
come was well above expenses and consequently more than 
$10,000 was added to our surplus and reserve funds. 
The larger membership, an increase of 12% in advertis- 
ing income, and careful control of expenses made this pos- 
sible. If these results are continued for a few more years 
(which can be done), our invested reserve will become large 
enough to make additional activities possible. This pros- 
pect certainly should be gratifying to all of us and stimu- 
late our interest in The Society. 


Student Branches and Local Sections 

Our Student Branch activities naturally continue at a 
low ebb, but this is no cause for concern, as our educators 
expect to have all of these organizations going and active 
as soon as the war is over and the influx of students begins. 
The condition of our Local Sections is excellent, except for a 
few areas. In spite of gasoline rations, practically all of 
them have had at least two meetings since last autumn, 
with attendances running as high as 125. Furthermore, 
two new Sections have been organized, the Northern Ohio 
Section and the Northwestern Ohio Section. Both of these 
Sections made exceMent beginnings and already indicate 
that they will be among our strongest Sections. Prospects 
are good for the early organization of additional new Sec- 
tions in one or two areas. The Secretary made definite 
plans to visit the Pacific Coast Sections during the year 
but was unable to obtain transportation accommodations. 
This will be done, however, at the earliest opportunity, 
this spring if at all possible, because a very important 
part of our membership is represented by these Sections. 

My visits to many of the Sections during the year have 
impressed upon me their importance to The Society. 
They have a remarkable opportunity for interesting men 
and women in the work of The Society who otherwise 
would not be reached and to provide contacts among those 
of ceramic interest who have no other such opportunity. 


This is particularly true of our younger members who 
often are unable to attend Society Meetings. All of us 
should, therefore, take an interest in our Local Sections 
and attend and take an active part in the meetings of the 
nearest Section. The work of organizing new Sections 
should be continued. In areas where the potential mem- 
bership seems insufficient, the organization of clubs might 
well be considered. This idea will be tried this spring in 
connection with the plan to have as many local meetings as 
possible in lieu of the Annual Meeting. 


Local Section Finances 

The question of financial support for the Local Sections 
is becoming more important. Many of the Sections are 
hampered in their efforts to arrange good programs because 
of insufficient funds, and some have appealed to The So- 
ciety for assistance. A modest beginning was made dur- 
ing the year to provide such help by making available a 
limited amount of money where, in the judgment of the 
President, it would definitely promote the activity and 
strength of any Section. A few of the Sections have 
taken advantage of this. I feel, however, that The So- 
ciety should very soon consider a definite program of finan- 
cial support for all of our Sections. This might well 
be the rebate to the respective Local Sections of a small 
portion of the dues of those Society members who are 


Local Section members. I am convinced that this will, 


before long, pay big dividends in larger Society member- 
ship and, what is more important, in more interested and 
active members. 


Ceramic Society Building 

A Building Committee was appointed early in the year 
to study the housing of our Columbus headquarters and to 
determine whether a new building should be provided or 
whether a move to larger quarters should be made. This 
committee properly concluded that no immediate action 
was necessary, as it was possible during the year to en- 
large our present quarters. The committee expects, how- 
ever, to develop some preliminary plans for a new building 
so that this idea can be more intelligently discussed when- 
ever the need becomes more apparent. 


Research Endowment Fund 

More recently, as a result of increasing interest in the 
idea, a committee was appointed to study the advisability 
of establishing a research endowment fund and, in general, 
plans for enlarged activities. Although the committee is 
reporting at the April meeting, the subject is so important 
that I particularly wish to discuss it here. The various 
things I have reviewed so far which mean progress for The 
Society will mean nothing and actually cannot be accom- 
plished unless The Society broadens the scope of its work 
and increases its service to the ceramic industry. The 
Society has done well in this respect up to the present time. 
Its record shows remarkable growth and increased activi- 
ties in many directions, particularly in the last twenty-five 
years. We cannot afford to rest on our laurels, however, 
and become static; we must continue to go forward. Our 
services can be enlarged in numerous ways. We need to 
do more in determining the fundamental research needs 
of the industry and in promoting work on these subjects 
in the various institutes, bureaus, experiment stations, and 
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universities. We need to do a better job in encouraging 
the writing of papers and the building of programs for 
technical meetings. We need to do more in the promotion 
of meetings and discussions on subjects and problems of 
vital interest to various divisions of the industry. We 
need to develop and establish more ceramic product speci- 
fications, standards, and tests. We should increase our 
abstracts; we need particularly to make available trans- 
lations of important foreign language papers. We should 
provide some form of employment service for the benefit 
of ceramists in the armed forces when they are discharged 
from service. Salary studies should be made in connection 
with this. We need more papers and other data and in- 
formation in our publications of direct interest to the 
practical operating man. A question-and-answer section 
on practical problems or instructional courses on various 
phases of ceramic manufacture have been proposed. We 
should provide information on the various phases of 
management, such as labor relations, cost control, and 
employee and supervisory training. The gathering and 
publication of factual data on these subjects alone would 
bea great service and fill an important need. 

These are the more important needs at the moment. 
Many others could be named. Taking care of such 
needs, however, would require much more work than is 
now being done by The Society. How can this be accom- 
plished? It is hardly possible with the present organiza- 
tion which depends on committees working with the of- 
ficers of The Society and the Divisions. All of these men, 
with the exception of the Secretary, have their own jobs 
and responsibilities, and their Society work necessarily 
can take only a relatively small portion of their time. 
Considering the excellent work that has been done and 
the accomplishments through the years, we cannot expect 
more from this arrangement. It will require an expanded 
organization to increase our services and do the things 
which I have mentioned. 

During the past year, the Illuminating Engineering 
Society has added a full-time Technical Secretary to its 
staff, who, at present, is devoting his time primarily to the 
writing of a handbook but who, before long; will concen- 
trate on consulting with and securing reference material 
and exchanging progress data between the technical com- 
mittees of their Society. He will also serve in a liaison 
capacity between their Society and the technical agencies 
and organizations whose work is of interest to their So- 
ciety. The cost of this Secretary and incidental expenses 
which are being paid out of general Society funds is ap- 
proximately $10,000 per year. ; 

The Illuminating Engineering Society has also estab- 
lished a research fund which has been accumulated over 
the years and at present consists of approximately $40,000. 
Contributions by individuals and companies are con- 
stantly being urged by a special committee and they 
hope to build up the fund so that it will always aggregate 
between $50,000 and $100,000. The purpose of the fund 
is to stimulate research in their field by educational in- 
stitutions, testing laboratories, and other competent or- 
ganizations. The fund can also be used to make possible 
the securing and ownership of patents resulting from the 
contemplated research work, such patents to be made 
available to the industry on whatever basis is considered 
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proper. The administration of the fund is in the hands 
of a Board of Trustees, consisting of seven members, 
which has the power to receive and allocate moneys for the 
purposes indicated and to appoint a Research Executive 
Committee which examines all proposals for research and 
advises the Trustees concerning them. To date, no 
funds have been allocated to any research projects, but the 
Trustees hope to expend the principal rather than depend 


‘upon income from the fund, probably as soon as the total 


has reached a satisfactory level and sufficient new contribu- 
tions are in sight to maintain it. 

Such a setup could very well provide the necessary facili- 
ties and additional organization to accomplish the new and 
increased services which I have outlined for our Society. 
A Technical Secretary would fit into this program and, 
assuming that he would have a broad knowledge of ce- 
ramic science and technology, he would be able to direct or 
carry on many of these activities himself. The present 
Secretary would then become an Executive Secretary who 
could devote his time more to the business and adminis- 
trative phases of The Society which are also important 
but require a man of different caliber and ability. Such 
a combination would be ideal to make possible an enlarged 
program of activities, particularly after Dr. Purdy retires 
from active service in 1946. The cost of a Technical 
Secretary can be expected to run close to the Illumi- 
nating Engineering Society figure of $10,000 per year. 
Although this is a sizable addition to our budget, it can 
easily be handled with increased income from a continua- 
tion of the work to increase our membership and adver- 
tising. The addition of a Technical Secretary will in 
itself encourage membership in The Society because of the 
increased services that will be offered and thus there 
should be no doubt about our ability to increase our 
income from this source. As we increase our membership, 
moreover, advertising in our publications becomes more 
valuable and desirable. The entire program, therefore, is 
closely related and its accomplishment can be made simul- 
taneous. 

A research fund is another important item in the pro- 
gram for enlarged services. To place it on an endowment 
basis is undoubtedly a difficult task because of the low 
return and the consequent very large principal that would 
be required to provide funds of any consequence. The II- 
luminating Engineering Society plan of expending the prin- 
cipal and constantly replenishing it by contributions has 
much merit. The setting up of the fund then becomes 
much easier, and, although contributions would have to be 
solicited each year, I am confident that these would be 
forthcoming if the fund were wisely and effectively ad- 
ministered. A research fund would make possible im- 
portant fundamental research and data and, although it is 
true that probably no single project would be of interest 
to the entire ceramic industry as represented by our mem- 
bership, it should be possible to allocate funds to diversi- 
fied projects so that each contributor would receive some- 
thing of direct value. 

It is my conviction, therefore, that a research fund is 
definitely needed by The Society to carry on and accom- 
plish the enlarged program which it should undertake. 
I have already mentioned that our invested reserve, if the 
present trend is continued, may soon reach a size to make 
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additional activities possible. I am not advocating that 
our present reserve be converted into a research fund be- 
cause, obviously, we must have a substantial reserve to 
carry us over lean years that may be ahead. The present 
total, however, is adequate for that, and we could, there- 
fore, begin now to place our surplus each year into a re- 
search fund, but only as long as the reserve for operating 
expenses is at or aboveasafe minimum. This, augmented 


by organized solicitation for contributions, should make a’™ 


research fund of sufficient size to start allocations an early 
possibility. 


The Society's Place in Postwar Prosperity 

The postwar period which is not far ahead will bring 
with it new competition for ceramic products from the 
nonceramic field. On the other hand, some of our ceramic 
products will enter new markets and compete successfully 
with other types of products. Tomeet the problem of new 
competition and to take full advantage of the oppor- 
tunity for new outlets, the ceramic industry needs the 
help of a technical society which has a clear understanding 
of these problems and the organization and facilities to 
provide every possible assistance in solving them. This 
situation in itself demands, therefore, that we take action 
on a program of enlarging our activities and services such 
as I have outlined. 

The recommendations which I have made in this ad- 
dress are based upon my experiences and observations 
during the many years that I have been active in the 
ceramic industry and a member of The Society and, par- 
ticularly, upon the experiences and observations during the 
past year while I was privileged to serve as your Presi- 
dent. It is my sincere conviction that they are necessary 
if The Society is to meet its responsibilities and fulfill the 
purposes for which it was founded in the years that lie 
immediately ahead. To lay them clearly before you, I 
will summarize them in the following six-point program. 

(1) Continue the campaign to ‘Double the Member- 
ship’’ until the goal is reached. 
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(2) Continue the efforts to increase the advertising 
space in The Bulletin. 

(3) Organize new Local Sections in all areas where there 
is sufficient Society membership or ceramic interest. 
Try the idea of organizing ceramic clubs in some localities 
where the potential membership is not sufficient for a Local 
Section. 

(4) Provide financial assistance to the Local Sections 
in some definite form, such as a rebate of a portion of the 
dues of Society members. 

(5) Adda Technical Secretary to The Society staff as 
soon as possible after the retirement of Secretary Purdy 
from active service. 

(6) Establish a research fund and build it up to $75,000 
by the time of the fiftieth anniversary of The Society 
three years hence. Allocations from this fund could then 
be started for fundamental research projects or the de- 
velopment of important statistics or data, after the neces- 
sary details of administration have been worked out and 
established. Contributions to the fund are to be ob- 
tained from organized solicitation from the industry and by 
diverting to it any surplus of Society funds from operating 
results, provided the reserve for operating expenses is at or 
above a safe minimum as determined by the Board of 
Trustees. 

It has been a pleasure to serve you during the past year 
to the limited extent of my time and ability. If I have ac- 
complished anything, it has only been because of the splen- 
did cooperation and assistance of those I have called 
upon, and to all of these I wish to express my sincere 
thanks. The fine spirit and willingness to serve of these 
men speaks well for the future of The Society. Finally 
and most importantly, I wish to pay tribute to Ross Purdy 
and his staff at The Society offices for their complete and 
invaluable cooperation and the excellent manner in which 
they have handled Society affairs. 


Stupakorr Ceramic & MANUFACTURING COMPANY 
LATROBE, PENNSYLVANIA 


POSTWAR EMPLOYMENT* 


By F. D. NEwWBuRY 


No issue has been more widely discussed than the ques- 
tion of full employment after the war. Discussion has 
ranged widely over such aspects of the problem as the prob- 
able size of the postwar labor force, the definition of 
‘full employment,” the conditions necessary for maximum 
employment under private capitalism, the right of every 
willing worker to a job, and the respective parts that 
private industry and Government should play in postwar 
employment. In the present brief paper, only the first of 
these questions will be discussed—the size of the postwar 
labor force and the number of civilian jobs that corresponds 
to a satisfactory level of civilian employment. 

It is obvious that ‘“‘full employment”’ in the literal sense 
is not intended; employment and work are not the real 
objectives; these are only the means to the desired goals of 

* Paper prepared for the Forty-Seventh Annual Pro- 


gram, The American Ceramic Society, Inc. (General Ses- 
sion on Postwar Problems). Received February 21, 1945. 


better living and better health. What we all really desire 
is to continue progress in the American tradition of more 
goods for less work. Social gain lies in this direction and 
not in the unqualified increase in the number of jobs. No 
one, for ex2mple, wishes to turn the clock backward to the 
hard labor and long hours of the earlier years of the nation, 
and certainly no one wishes to change the trend toward a 
shorter span of the average man’s working years. Dr. 
Victor Heiser, in his book, American Doctor’s Odyssey, 
reports a conversation he had with his Imperial Majesty 
Haile Selassi I of Abyssinia in 1933, when mass unemploy- 
ment in the United States was at its worst. Haile Selassi 
was proud of the prosperity and full employment of his 
people. This is what he told Dr. Heiser: 

‘‘My government has been in continuous existence for 


over five thousand years. We have no unemployment; 
we have never had any. We have no starving. All my 
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people have homes to live in. They have clothes to wear. 


They are happy.” 

In spite of this long record of full employment, I doubt if 
many Americans would have changed places with Haile 
Selassi’s happy subjects even in 1933. Mass unemploy- 
ment is a problem only in advanced industrial nations. 
As in Abyssinia, it is never a problem where industry is 
backward and production, even with hard labor for long 
hours, is never sufficient. 

The probable size of the labor force and of civilian em- 
ployment, corresponding with a reasonable interpretation 
of ‘full employment” during the immediate postwar 
years, say for 1947 to 1950, is the question of immediate 
concern. As with many other situations, involving na- 
tional statistics, there is no one generally accepted answer. 
Estimates of the probable postwar labor force have been 
made by competent statisticians with results that place the 
total labor force at a minimum of 52 million toa maximum 
of 62 million in postwar years from 1947 to 1950. This 
difference of 10 million, and nearly 20%, is all the difference 
between a continued peacetime labor shortage and an ex- 
tremely difficult unemployment problem; and this wide 
difference is caused, quite simply, by the different assump- 
tions made by the different estimators. The arithmetic 
is the same, but this is the only common factor. 

The high estimates start with the U. S. Census figures 
of employed workers and unemployed workers in 1940 
which were as follows: 


45,166,083 


Employed in March, 1940 
7,623,416 


Unemployed 


Civilian labor force 52,789,499 


If the net annual addition to the Jabor force is assumed 
to be 650,000 workers, the labor force in March, 1947, 
_ would be 57,300,000 workers, and in March, 1950, would be 
59,300,000. The most widely publicized estimate, of this 
size, is the one made by S. Murray Livingston of the De- 
partment of Commerce. His estimate of the total labor 
force, including those in military service, is 59.2 million 
workers in 1947. Many Government and private authors 
and orators have adopted this figure. President Roose- 
velt, in the 1944 campaign, rounded it out to 60 million and 
confused the question by calling it 60 million ‘‘jobs.” 
Unfortunately, the size of the postwar labor force has be- 
come a political issue in addition to being a difficult statis- 
tical forecasting problem. 

All students of this subject agree that the wartime labor 
force is inflated by the wartime pressures to bring boys, 
men, and women into jobs who would never have sought 
work under more normal conditions. For example, the 
Labor Force Bulletin, published by the Census Bureau, dis- 
closes almost exactly the same number in the civilian labor 
force in May, 1944 (52,840,000), as in the labor force ac- 
cording to the Census of 1940. The normal net increase 
during four years would have been about 2,500,000 work- 
ers, but, in these four years, about 11,000,000 men were 
added to the military forces. This is some measure of the 
number of workers, from the ‘‘hidden labor reserve,” 
school boys and girls, men beyond normal retirement age, 
and women with families and housekeeping jobs, who have 
been recruited into the labor force. It is known that 


approximately 5 million women entered the labor force 
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during the war, above the normal number, represented by 
the normal percentage of all girls and women, 14 years of 
age and over. 

The approach to this problem that leads to the minimum 
range of 52 to 56 million is to ignore these abnormal war 
conditions affecting the labor force and to consider the 
total population and those parts of the several classes of 
the population that normally enter the labor force. This 
method takes into account the trends toward more boys 
and girls and young men and women continuing their 
education in high schools and colleges, and more men and 
women leaving industry at 60 and 65 years of age because 
of old-age and retirement pensions. This ‘‘rough-and- 
ready”’ method is illustrated by the figures :* 


Population Number 


14 years in labor 

and older Labor force 
Census of (millions) force (%) (millions) 
1920 74.144 55.6 41.236 
1930 89.100 54.5 48.595 
1940 101.103 §2.2 52.789 
1945 (est.) 106.438 51.0 54.300 
1950 (est.) f 110.000 50.5 55.550 


If, for example, the labor force in 1950 were estimated at 
60 million, it would mean that 54.5% of the population, 14 
years and older, was included in the labor force. This 
would mean that in 20 years, from 1930, no greater part of 
the population, 14 and above, would be in school or would 
have retired. In view of the long-term trends in these two 
conditions that shorten the average working life of the 
population, it is not reasonable to expect a working force 
much above 55 million in 1950.t 

It is believed that these simple methods of estimating, 
based on past relationships, are a safer guide in view of all 
the abnormalities and uncertainties in the war figures. 
Moreover, the actual size of the labor force at any future 
time will be appreciably affected by the business conditions 
at thetime. In good times the actual labor force will be a 
smaller percentage of the population, able to work, because 
more children and young people will be able to stay in 
school and fewer old people will have to work. 

The basis for determination of “full employment’”’ there- 
fore should include a declaration in favor of the advance- 
ment of these well-established American social objectives: 

(1) The establishment and cultivation of a normal home 
and family life. This requires a decreasing percentage of 
married women in the labor force. A high percentage of 
women in industry is a sign of national poverty. 

(2) The extension and improvement of high-school, vo- 
cational, and college education for all those who can profit 
by it. Going back to 1870, only 57% of the children from 
5 to 17 years of age were in public schools. Few children 
above 13 years of age were still in school. By 1940, 85% 
of the children in the 5-17 age group were in school. In 
the college-age group, 237,000 were in college in 1900; 
this number had increased to nearly 1,500,000 in 1940. 
These trends should be continued. 


* This analysis, leading to more conservative estimates, 
is taken from ‘‘Post-War Fiscal Problems and Policies” by 
John Lee Coulter, Ph.D., Research Adviser, Committee of 
Americans, New York. 

+ ‘‘Free-hand”’ extension of these figures by the author. 

t If total population is estimated at 140 million in 1950, 
the labor force would be 56 million at the 1940 ratio of the 
total population in the labor force (40%). 
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(3) Retirement of older workers should be encouraged by 
social-security and private pension plans. In 1900, 68.4% 
of all men 65 years of age or older were working or seeking 
work; by 1940 this figure had declined to 41.5%. There 
is still room for desirable reductions. 

(4) Adequate provision should be made by Government 
or ptivate agencies for those unable to work and who need 
public assistance. 

It is an interesting sidelight on this discussion that it is 
the political liberals—the New Deal, the national labor 
unions, and other socially minded groups—that arrive at 
the highest figures for the size of the labor force. It may 
be that they wish to inflate the problem beyond the ability 
of private industry to handle the job without Government 
help. Wecan have a labor force of 60 million in 1950 (or, 
with even greater difficulty, 60 million jobs) only if we re- 
cruit workers from high schools, colleges, and from among 
married women and the aged. This would scarcely 
measure up to the standards of a liberal-social program. 

As the next step in this discussion, we need to distinguish 
between the size of the total labor force and the number of 
civilians employed. This difference is made up princi- 
pally of the number of potential workers who will be in 
military service and the number who are unemployed under 
the best conditions for all sorts of temporary causes, such 
as seasonal unemployment, illness, changing jobs, and 
temporary layoffs. Minimum estimates of these two 
classes, for 1950, are two million in the armed services, and 
two million unemployed. The number of civilians em- 
ployed, under practical conditions of full employment in 
1950, using these minimum estimates and a labor force of 
56 million, would be 52 million. That is, 52 million jobs in 
1950 would provide full employment for a normal labor 
force and would permit the nation to continue a normal 
American social program. 

The difference between the publicized goal of ‘‘60 million 
jobs” and a more reasonable goal of 52 millions jobs within 
the next five years is the difference between an attainable 


objective and one that is impracticable and socially un- 
desirable.* 

Industrial expansion in the United States up to 1930 
leaves no question about the ability of private industry to 
provide 52 or 53 million jobs by 1950, if only the same 
favorable conditions for industrial progress can be restored. 
We have the experience, the ability, and the capital re- 
sources to provide for this reasonable expansion of the 
labor force and at a constantly increasing standard of liv- 
ing. Until 1930, booms and depressions interrupted the 
year-to-year progress but did not change the upward trend 
from decade to decade. During the four decades from 
1890 to 1930, gains in the number gainfully employed were 
25, 25, 12, and 10%. Following depressed employment, 
recovery gains have been at a much higher rate. From 
January, 1933, to January, 1937, for example, employment 
gained 21.5% in these four years. Again from January, 
1938, to January, 1943, employment increased 40% in five 
years, but under the special inducements of defense and 
wat production. Under the more urgent demands of ac- 
tual war, employment increased an additional 15% in three 
years, from December, 1940, to December, 1943. In view 
of this past experience, a gain in civilian employment from 
45.1 million in 1940 to 52 million in 1950, or 18%, should 
not be impossible, under conditions favorable to individual 
initiative and capital investment. It is also an objective 
that provides for the protection of American home life and 
education. 


Vice-PRESIDENT 
WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
PITTSBURGH 30, PENNSYLVANIA 


* A most careful detailed analysis of postwar labor force 
and employment has been made by Rufus S. Tucker, 
Economist of General Motors Corporation, which is pub- 
lished in the Conference Board Business Record for Decem- 
ber, 1944—-January, 1945, National Industrial Conference 
Board, New York. Mr. Tucker arrives at a labor force of . 
58.3 million in 1950 and civilian jobs of 53.3. He estimates 
unemployment of 3 million and 2 million in the armed 
forces in 1950. 


POSTWAR CONSTRUCTION PROJECT PLANS: A PROGRESS REPORT* 


By Tuomas S. HoLDEN 


Il. Introduction 


There seems to be little reason for worry about the 
status of postwar construction planning. Already the 
volume of planned projects, private and public, con- 
siderably exceeds any amount likely to get into actual con- 
struction in the first twelve months after X Day. 

F. W. Dodge Corporation’s field staff reported, up to 
December 31, 1944, for its thirty-seven states territory, 
71,564 specific projects contemplated for the postwar pe- 
riod, at a total estimated cost of $13,254,848,000. Of these 
projects, 25,319 were reported as being in the design stage, 
their total estimated cost being $6,378,486,000. 


* Paper prepared for the Forty-Seventh Annual Program, 
The American Ceramic Society, Inc. (General Session on 
Postwar Problems). Received February 23, 1945. 


The total of more than six billion dollars of planned work 
is properly comparable, not with such over-all construction 
estimates as those put out by the Department of Com- 
merce covering the entire United States, but with the fac- 
tual tabulations of contracts awarded in the same territory 
covered in the V Day project tabulation, the thirty-seven 
eastern states. The dollar volume of planned postwar 
projects exceeds the total contract volume for the year 
1938 by 99%, the contract volume of the year 1939 by 
69%, the contract volume of 1940 by 49%. For reasons 
to be explained later, I believe the actual volume of new 
construction that can actually get started in the first 12 
months after X Day will likely approximate the volume 
of the year 1938, which had the smallest volume of any of 
the three years I have used for comparison. 

Detailed analysis, by dollar volumes of postwar planned 
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work and actual 1938 contracts, brings out some interest- 
ing points. The comparative figures follow: 


CONSTRUCTION IN THIRTY-SEVEN EASTERN STATES 


Planned 1938 
for postwar actual 
PRIVATE 
Nonresidential $1,150,031,000 $$ 499,819,000 
Residential 694,779,000 899,561,000 
Heavy construction 174,156,000 92,828,000 
Total Private $2,018,966,000 $1,492,208,000 
PUBLIC 
Nonresidential $ 927,510,000 $ 572,318,000 
Residential 207,721,000 86,226,000 
Heavy construction 3,224,289,000 1,046,176,000 
Total Public $4,359,520,000 $1,704,720,000 


Grand Totals $6,378,486,000  $3,196,928,000 


These figures show that the distribution pattern of work, 
by general classes, in the table of planned work is quite out 
of line with the pattern of the year 1938; the volume of 
planned postwar private residential work is much too small, 
the volume of public heavy construction is large out of all 
proportion to a balanced program. In fact, the year 1938 
cannot be said to have had a balanced program, since its 
proportion of public construction in the total was consider- 
ably greater than ina normally prosperous peacetime year. 
In such a prosperous year, public construction expendi- 
tures might run between a quarter and a third of the 
total. 

As to the apparent deficiency in planned private resi- 
dential building plans, there is no cause for worry; it is a 
statistical deficiency, not a real one. Most single-family 
house projects are normally started with only a brief 
period of advance planning. Therefore, while they con- 
stitute one of the most important construction classifica- 
tions, the amount of advance data that can be secured 
represents only a sampling of the potential market. With 
conditions favorable to house-building and with this 
nucleus of statistically recorded plans, private residential 
building may be counted on to play a very large part in the 
construction activity of the early postwar years. The 
volume of individual savings in the country, the vast funds 
of mortgage money seeking outlets, and the special en- 
couragement to home acquisition given to veterans under 
the GI Bill of Rights are likely to add up to a combined 
demand greater than the industry can supply for at least 
several years. 

The statistical picture on planned public work is quite 
different from that of planned private residential building. 
If we add together the planned public projects of all three 
classes (nonresidential, residential, and heavy construc- 
tion), we get a total of $4,359,520,000, which is an amount 
greater than the total dollar volume of all private and 
public contracts in any of the years 1938, 1939, or 1940. 
If I am right in my guess that transitional bottlenecks will 
limit construction activity during the first twelve months 
after X Day to something like the 1938 volume, it is ob- 
vious that the public work already planned, if put under 
contract immediately or shortly after X Day, would tend 
to crowd out every potential private project on our list. 

This is admittedly a rigidly mathematical interpreta- 
tion of statistics on futures and should not be taken too 
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literally. Properly viewed, it is an illustration of the point 
I want to make: that artificial stimulation of public works 
in the early postwar period can scarcely fail to intensify 
competition with private projects for needed man power 
and materials. This potential situation has been recog- 
nized by high authorities in Washington. In a report to 
the President on September 7, 1944, War Mobilization 
Director Byrnes said, ‘‘The demand for construction pro- 
jects exists. As a rule those governments (i.e., states, 
counties, and cities) have the funds for the projects. In 
communities where there is no unemployment following 
VE Day it would be unfortunate if large public works were 
undertaken. It would be more unfortunate if they were 
not undertaken in communities where there is unemploy- 
ment.’’? Favoring quick letting of private contracts is the 
fact that private projects are always planned for particular 
sites already owned or controlled, whereas many public 
projects depend on future acquisition of sites or rights-of- 
way. 

It should also be pointed out that our list of planned 
projects has been growing since the first of the year, nearly 
$300,000,000 having been tabulated in the month of Jan- 
uary. It should also be noted that the figures that have 
been presented include no deferred maintainance, repair, 
or minor modernization jobs, potentially a very large post- 
war market factor. 

It is obvious, not only from figures on planned work 
but also from what we know of accumulated shortages 
and deferments, that potential demand for construction is 
very large indeed—so large, in fact, that it will be a matter 
of several years before the country can get caught up. 
After World War I, it took six years, but then the revival 
period was stretched out by reason of a two-year, price- 
deflation depression in 1920 and 1921; this made a net 
recovery period of four years. It will, of course, be re- 
called that the revival, or catching-up period, after World 
War I, was followed by five years of general business ex- 
pansion and record-breaking construction activity. 


ll. X Day 

The question being discussed in this paper is construc- 
tion after X Day. Perhaps I should explain the term X 
Day. We have been accustomed to the term VE Day as 
designating the day of victory in Europe and VJ Day to 
designate the day of victory over Japan. The term X 
Day has been devised to take care of the contingency that 
the whole German army and nation may not surrender on 
a particular day, but that German resistance may dis- 
integrate gradually. Inthat case, X Day would be the day 
when our general staff decides that the war is so completely 
won that it can issue wholesale cancellations of war orders 
and permit a sizable amount of industrial reconversion to 
start. 


Ill. Three Phases of Revival 

It seems likely that, after restrictions are removed or 
lightened, construction revival will progress through three 
phases, gradually at first, and then with accelerated 
velocity. 

The first, or reconversion phase, will last three to six 
months from X Day. Deferred maintenance, repair, al- 
teration, and modernization will move ahead as fast as 
men and materials become available. (Maintenance and 
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repair work and the smaller alteration and modernization 
jobs will not appear in the contract record.) In addition 
to deferred work on practically all other classes of exist- 
ing structures, appreciable amounts of construction will be 
involved in reconverting war plants. Strong demand 
pressure will make for an early start on house building, 
particularly houses for owners’ occupancy, either on own- 
ers’ order or by operative builders for sale. Preponder- 
ance of early demand will be for houses in middle rather 
than low-price ranges. Heavy engineering construction, 
using principally noncritical materials and unskilled labor, 
would make an early start; a possible bottleneck may be 
shortage of transportation facilities, rail and truck. This 
phase will likely see a start at letting of contracts for public 
building projects, particularly, urgently needed com- 
munity facilities which can be started by states and local 
governments. Federal hospital projects for veterans will 
probably get under way. 

The second phase will consist principally in a snow- 
balling of contracts for new construction of the kinds that 
have already begun to appear in the first phase, with in- 
creases both in number and variety of projects. Store 
modernization is likely to increase considerably. There is 
likely to be a great increase in contracts for new factory 
building for nonwar industries. Total contract volume is 
likely to increase month by month, both in building and 
heavy engineering categories. This phase will extend 
well beyond VJ Day and beyond final removal of all Gov- 
ernment controls. It will therefore more than likely ex- 
tend more than twelve months beyond VE Day (or X Day). 

The third phase will begin after rent controls are lifted 
practically everywhere and after construction costs have 
become relatively stabilized, giving assurance to investors 
that rental projects can safely proceed. In this phase, 
apartment building will increase greatly. If by that time 
office space released by demobilization of Government war 
agencies and special war business has been absorbed, new 
office buildings may begin to appear in contract listings. 
Larger store and factory buildings will come along, and 
larger numbers and varieties of public building projects. 
Barring shortages of skilled labor, revival will by that time 
be very substantial in magnitude and unlimited by con- 
trols or economic bottlenecks. 

While this three-phase schedule is the more or less ob- 
vious order in which revival will take place, there is no ab- 
solute assurance that revival will mount continuously 
without interruption. Price confusion after ceilings are 
lifted could be of such proportions as to cause a more or 
less serious interruption. At some time in the third phase 
there may develop shortages of skilled building: crafts- 
men. Strikes for wage increases might occur at any time, 
more likely in the second or third phase than in the first. 

The obvious reason for anticipating a slow revival in 
the early phases is found in the existence of four impor- 
tant, though temporary, recovery bottlenecks, which are 
widely known to exist. These bottlenecks are (1) Govern- 
ment controls, (2) material supply problems, (3) price 
problems, and (4) man-power problems. 


IV. Government Controls 


Wartime controls on construction volume are of six 
kinds, as follows: (1) limitation orders forbidding all ex- 
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cept officially approved categories of construction (war 
construction plus essential civilian projects); (2) raw ma- 
terial allocations and production controls, which limit over- 
all quantities of construction materials available, with 
rationing of scarce materials for various essential uses, (3) 
man-power controls, (4) price controls, (5) wage controls, 
and (6) rent controls. 

The first three have the purpose of concentrating on 
production for total war; the last three have to do with 
inflation control. 

Relaxation of construction limitation orders started in a 
small way last fall. Alterations in houses and apartment 
buildings consisting in subdividing the space to produce 
additional family units have been permitted during the 
past several months. On October 16, 1944, the National 
Housing Agency announced liberalization of certain re- 
strictions on use of materials for new houses. These re- 
laxations were granted at a time when many people thought 
the war in Europe would be over by the end of 1944. At 
the present time, it does not look as if there would be any 
further relaxation before X Day, if indeed the previous 
minor relaxations are not rescinded. 

Rent ceilings have been applied on an area basis and 
will be lifted the same way. Until they are actually lifted 
and residential rents find their level in a free market, little 
rental housing will be undertaken. Investors must see 
ahead a prospect of rent income promising an adequate 
return on land costs, construction costs, and operating and 
carrying charges. 


V. Material Supply Problems 

In addition to the question of removal of controls, there 
will be for several months after X Day a question of ade- 
quate supplies of certain important construction materials 
and equipment. 

There are likely to be temporary shortages of dimension 
lumber and of building-equipment items fabricated from 
the metals. Masonry materials of all kinds are apt to be 
in ample supply. . 

Lumber production has held to high levels during the 
war, in spite of shortages of man power, machinery and 
tools, trucks and tires. Shortages have been due to enor- 
mous wartime consumption, including boxes and crates 
and lumber shipped abroad for military construction pur- 
poses. Military demands will decrease after X Day, but 
will continue at fairly high levels until Japan is defeated. 
The extent of foreign reconstruction demand that may be 
taken care of by the American lumber industry is not 
known at this writing. While some predictions as to post- 
war lumber shortages have appeared to have an exag- 
gerated alarmist tinge, this vital material is apt to be an 
important controlling factor in construction, particularly 
house building, for twelve months after X Day. 

Various surveys have indicated that three to six months 
will be required, after green lights have been given, to 
produce supplies adequate in quantity and variety of such 
fabricated items as metal windows, plumbing fixtures, 
heating equipment, and builders’ hardware. As for elec- 
trical supplies, only a short time will be required to get 
many of the commoner items into full production, but it is 
likely to take some months to build up inventories of the 
2000 active items normally kept in stock continuously. 
Presumably these estimates of reconversion time assume 
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favorable conditions, without strikes or other unforeseen 
interruptions. 

Apparently, construction machinery equipment will be 
adequate for the volume of construction likely to develop 
in the first twelve months after X Day, but potential de- 
mand for new machinery and equipment will be very great 
and difficult to meet for a time as construction revival pro- 
gresses, 


VI. Price Problems 


Price problems may exist during the period of material 
shortages, their extent at that time depending upon price- 
control policy and the effectiveness of its administration. 
Even if material prices and building-labor wage rates ap- 
pear to be steady during the months directly after X Day, 
there may be some hesitation on the part of the investing 
public due to doubts about price trends of the future. 

After World War I, expectation of declines from war- 
time price levels caused investors to hesitate about letting 
construction contracts. After a waiting period demon- 
strated that construction costs were not going to decline 
appreciably, prices rose and the full flood of uncontrolled 
demand brought about a serious price inflation, in which 
construction materials participated along with all other 
commodities. The subsequent price collapse was ac- 
companied by a short but very severe depression, seriously 
interrupting construction revival. 

Confusion in price trends may be greater after all con- 
trols are lifted than during the transition period. If, at that 
time, self-control on the part of material producers and 
suppliers and building labor can hold building costs reason- 
ably well in line, the investing public will be reassured and 
recovery will be facilitated. 

The industry has a continuing obligation to watch 
prices, wages, and construction costs through the transition 
period and thereafter. Even after construction has re- 
vived to a substantial degree, a situation could arise when 
construction costs would be out of line with general com- 
modity prices and would discourage private investment. 


Vil. Man-Power Problems 

While there is unemployment currently among building 
craftsmen, in certain trades and in particular localities, 
the situation is spotty. Many building craftsmen have 
gone into the armed services, shipbuilding, war produc- 
tion; this happened after an extended depression period 
when few apprentices were trained and admitted into 
unions to replace older men who ceased to be active. On 
the other hand, many returning veterans who were not 
previously employed as construction workers will have 
acquired in their army and navy training the skills qualify- 
ing them for construction work; however, these men will 
not be available in numbers immediately after VE Day. 

While much blueprinting activity is currently going on, 
there are shortages of draftsmen. It will take some time 
to recruit men for logging camps and factories. Most 
offices of architects and engineers and the contractor or- 
ganizations are standing by, ready to expand their activity 
very quickly, but even they will scarcely be able to staff 
their organizations overnight. Man-power supply will 
probably not be a major bottleneck for any extended 
period, but in the early weeks and months following VE 
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Day it may be a factor contributing to slowness of con- 
struction revival. 


Vill. Moderate Revival in First Postwar Year 

These bottlenecks constitute the reasons for my belief 
that, in spite of enormous potential demand, actual con- 
struction volume in the first twelve months after X Day 
is likely to approximate the volume of the year 1938, the 
one whose contract record I used for comparison with the 
figures on planned postwar projects. The 1944 volume 
of contracts in the thirty-seven eastern states was $1,994,- 
000,000, or practically two billion dollars. The 1938 
volume which I expect to be duplicated approximately 
in the first twelve months after X Day, was $3,197,000,000, 
just 60% more than the 1944 volume. 

This estimate on construction volume during the first 
twelve months after X Day was made last November, in 
lieu of the customary Dodge estimates for the ensuing 
year. At that time it seemed possible that hostilities 
might be over in Europe by the end of 1944, in which case 
the calendar year 1945 would coincide with the period 
supposed to be covered in the estimate. That possibility 
no longer exists. 

We said in November that if X Day should come in 
March, 1945, then the X Day estimates reduced by 20% 
would fit the calendar year 1945; we also said that if X 
Day should come as late as June 1 of this year, the 1945 con- 
struction volume would approximate the volume of 1944. 

It now seems advisable to take into account still an- 
other alternative situation, the possibility that the war in 
Europe will continue until near the end of this year. In 
that case, curtailment of 1945 activity below the 1944 
rate may be expected, perhaps 10 to 15%. Then the es- 
timates for the first revival year would apply to the cal- 
endar year 1946. 

It is obvious to everyone by now that it is not possible 
to time the beginning of ‘construction revival; the in- 
dustry is simply holding itself on a stand-by basis until the 
moment when the green light can be flashed. Inthe mean- 
time the volume of planned postwar work is increasing 
daily. 

PRESIDENT 
THE F. W. DopGE CoRPORATION 


119 West ForTIETH STREET 
New 18, N. Y. 


A SHOCK TO THE IMAGINATION 


Research is being discussed at every turn. Two sec- 
tional institutes of research have been established in the 
past few months. Older institutions are flooded with 
projects and have expanded facilities to meet the demand. 
Research means progress. 

Theodore G. Klumpp, speaking at a symposium of the 
Division of Medicinal Chemistry of the American Chemical 
Society, said that we are just beginning to see the possibili- 
ties of research in body chemistry. American chemical 
investigators are now ahead of the Germans. They are 
tackling the problems of human ills in the organized 
manner of the research scientist. 

You will enjoy reading Dr. Klumpp’s talk as published 
in Chemical & Engineering News, January 10, 1945. 
From it you may get ideas of how ceramic reserach should 
be carried on. 
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LOCAL SECTION NEWS 


BALTIMORE-WASHINGTON SECTION 


The winter dinner meeting of the Baltimore-Washington 
Section was held February 17, 1945, at the Hotel Conti- 
nental in Washington, D. C., with Vice-Chairman J. C. 
Richmond presiding. 

It was announced that our spring meeting would be held 
June 2, 1945, in Baltimore. The principal speaker at 
this meeting will be James Hillier of the R.C.A. Labora- 
tories who will talk on the subject ‘“‘The Electron Micro- 
scope and Further Developments in Microanalysis.’’ 
Election of Section officers for 1945-1946 will also be held 
at this time. 

A nominating committee consisting of R. F. Geller, 
Chairman; G. R. Shelton, and W. A. Weldon was ap- 
pointed. 

E. H. Fritz, President of The American Ceramic So- 
ciety, told how the cancellation of the technical sessions 
of the Forty-Seventh Annual Meeting will create very 
serious problems for The Society since the Annual Meeting 
provides the bulk of the material for The Society’s publica- 
tions. He mentioned that without adequate publications 
the strength and value of The Society would rapidly de- 
crease. He suggested that we plan to make our June 2 
meeting a larger affair with possibly an afternoon and 
evening session. During the afternoon session, papers 
could be presented which ordinarily would have been given 
by members from this Section at the Forty-Seventh Annual 
Meeting and the evening session could consist of our regu- 
lar dinner meeting with a talk by our guest speaker, Dr. 
Hillier of the R.C.A. Laboratories. 

A committee was appointed to make plans for carrying 
out the suggestions of Mr. Fritz for enlarging our spring 
meeting. This committee consists of W. W. Coffeen, 
Chairman; L. J. Trostel, and W. A. Weldon. 

W. N. Harrison, Chief of the Enameled Metals Section 
of the National Bureau of Standards, talked on ‘‘The 
N.B.S. Ceramic Coatings of Exhaust Systems.” He 
described these coatings and mentioned that interest in 
them has rapidly grown since their practicability has been 
proved and especially since they are getting into produc- 
tion on an increasing number of air, land, and sea vehicles 
used by the armed forces. Samples were available for 
inspection and a demonstration of a thermal-shock test 
used in the development of these coatings was given. 

The Bureau of Mines Film, ‘‘The Story of a Spark Plug,”’ 
was shown. This film showed the complete manufacture 
of a spark plug from the mining of the sillimanite in 


California to the final assembly and testing. 
—C. B. SHELLEY, Secretary 


CENTRAL OHIO SECTION 


Panel of Ceramists Discuss Future of the Industry 

A group of ceramists was asked questions and gave 
answers on important ceramic problems at the meeting 
of the Central Ohio Section held in Columbus March 2, 
1945. The panel consisted of H. H. Blau, Federal Glass 
Company; George D. Brush, Harrop Ceramic Service 
Company; J. O. Everhart, Engineering Experiment 
Station, Ohio State University; R. M. King, Department 
of Ceramic Engineering, Ohio State University; John D. 
Sullivan, Battelle Memorial Institute; C. Forrest Tefft, 
Claycraft Company; and Charles S. Pearce, The American 
Ceramic Society. 

Most of the questions dealt with economic factors in 
the ceramic industry, especially the competition of other 
materials. The possibilities of research in both materials 
and processes were considered to be an important influence 
on the future of ceramic products. Everyone on the panel 
expressed optimism on the postwar outlook for the in- 
dustry. 
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Two films were shown, one of the Army in action and 
the other of the building of a B-29 bomber. 

There were sixty-six present, including members from 
Pittsburgh, St. Louis, Baltimore, and Chicago, as well as 
from China, Brazil, and Canada. 

Chairman W. E. Cramer closed the meeting with the 
announcement that the next meeting would feature some 
of the papers which were to have been presented at the 
Annual Meeting. 


NORTHWESTERN OHIO SECTION 


The Permanent Organizing Committee, appointed by 
the Acting Chairman at the first ‘meeting of the Section, 
met March 2 to draw up the Rules of the Section, to elect 
officers, and to lay plans for the remainder of the season. 

Present were A. H. Couch, Chairman; D. E. Sharp, 
O. G. Burch, Howard Morison, H. H. Holscher, Robert 
Twells, R. K. Day, H. A. McMaster, R. W. Wampler, and 
A. H. Nieman. Unable to attend were U. E. Bowes, 
V. W. Boeker, and R. A. Schoenlaub. 

The Rules, as drawn by the Committee, will be pre- 
sented to the next meeting of the Section for ratification. 
There was unanimous agreement that nonmembers of The 
American Ceramic Society should be encouraged to 
affiliate with the Section, with the privilege of voting but 
not of holding elected office. 

Officers elected for the remainder of this year and for 
next year are as follows: 


Councillor: ROBERT TwELLs, Electric Auto- Lite 
Spark Plug Div., Fostoria, Ohio. 

Chairman: A. H. ‘Coucn, Libbey-Owens-Ford Glass Co., 
Rossford, Ohio. 

Vice-Chairman: H. H. Hovscuer, General Research 
Lab., Owens-Illinois Glass Co., Toledo, Ohio. 

Secretary: H. A. McMaster, Libbey-Owens-Ford Glass 
Co., Toledo, Ohio. 

Treasurer: Howarp Morison, Owens-Corning Fiberglas 
Corp., Toledo, Ohio. 


An April meeting in Toledo is being planned, (see p. 149), 
and it was tentatively decided that arrangements be made 
for a meeting in the early summer in a city on the southern 
border of the Northwestern Ohio area. 

—A.H. Coucu, Chairman 


PITTSBURGH SECTION 


On March 138, 1945, a buffet dinner was served to 72 
persons at the Webster Hall Hotel preceding the regular 
meeting at Mellon Institute which approximately 80 
attended. 

A short busin&s session was held at which the secretary 
was requested to investigate the cost of publishing 
schedules of our regular monthly meetings in the Pitts- 
burgh Technical Calendar. Ralston Russell, Jr., moved 
that the chairman appoint a committee to study the 
improvement of relationship between the local group and 
the National Society. This motion was passed and our 
chairman, Harold Simpson, appointed A. P. Thompson 
as chairman of this committee with the following addi- 
tional members: E. Ward Tillotson, J. S. Gregorius, Ral- 
ston Russell, Jr., E. H. Fritz, Theodore Lenchner, F. C. 
Flint, and W. Keith McAfee. 

George J. Bair of the Research Department of the 
Corning Glass Works, Corning, N. Y., gave a very interest- 
ing informal talk entitled ‘‘Glass, the Custom-Built Ma- 
terial.’’ This talk covered the various properties which 
can be incorporated into different glasses. He also brought 
a large collection of specimens with him to explain his 
talk further. A number of slides were shown showing the 
properties of glasses, including a few special slides injected 
by the local group.—Howarp M. ParkuurstT, Secretary 
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NORTHERN CALIFORNIA SECTION 


A meeting of the Northern California Section of The 
American Ceramic Society was held at the Hotel Clare- 
mont, Oakland, Calif., March 6, 1945. 

The meeting was called to order by Chairman Bradley 
W. Wyatt at 8:45 p.m. Music and songs were enjoyed by 
the group. 

T. K. Cleveland, of the Philadelphia Quartz Company, 
reported on a meeting of the Committee on Research and 
Education with two members of the faculty of the School 
of Mines, University of California, for the purpose of mak- 
ing a survey in the Pacific Coast area to determine what 
interest the ceramic industry might have in a proposal to 
establish a four-year course in ceramic engineering on the 
Berkeley campus. In making such a survey, the School 
also wished to have information on the prospective need 
for ceramic-trained men during the next ten years. It was 
the opinion of the School of Mines’ representatives that 
members of the Northern California Section of The Ameri- 
can Ceramic Society were in a much better position to 
make a reliable survey because of close contacts with the 
industry. It was agreed that members of the Northern 
California Section should therefore undertake this survey 
and correlate the replies into the form of a report to be 
submitted to the Dean of the School of Mines for further 
action. 

Chairman Wyatt appointed the following members: 
Albert S. Adcock, American Radiator & Standard Sani- 
tary Corp.; L. N: Gill, American Radiator & Standard 
Sanitary Corp.; and Graham Smith, Kraftile Company, 
to study the Local Section Rules as amended and ac- 
cepted by the Board of Trustees. This Committee is to 
report what effect, if any, these new Rules will have upon 
our Local Section. 

The speaker of the evening, Chuck Kraft, of Kraftile 
Company, gave an interesting talk on ‘‘Modular Planning 
as Related to Building Design.’’ 

The meeting was adjourned at 10:15 p.m. 

—P. C. VALENTINE, Secretary 


PITTSBURGH SECTION 


Spring Meeting 
Friday, May 11, 1945 2:00 P.M. 


Chairman: H. E. Smmpson, Mellon Institute, Pittsburgh 
13, Pa. 

Vice-Chairman: J. W. JorDAN, Mellon Institute, Pitts- 
burgh 13, Pa. 

Secretary: H. M. Parkuurst, General Refractories Co., 
Pittsburgh 22, Pa. 

Treasurer: Louts A. SmitH, Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 


2:00-2:30 P.M. 

(1) ‘‘War Veterans in the Postwar Ceramic Industry” 
by J. E. Eacte, Chief, Non-Metals Section, Miscellaneous 
Minerals Division, WPB, Washington 25, D. C. 


2:30-3:00 P.M. 
(2) ‘‘Microstrength of Glass” by H. W. PowELL AND 
F. W. PreEsTON, Preston Laboratories, Box 847, Butler, Pa. 


3:00-3:30 P.M. 

(3) ‘Flow Lines in a Continuous Melting Glass 
Furnace as Determined by Cobalt Oxide and Pictured in 
Color Photographs’ by VERNON W. LENz, Owens-Corning 
Fiberglas Corp., Newark, Ohio. 


3:30-4:00 P.M. 

(4) ‘‘Recuperation in Direct-Fired Tunnel Kilns” by 
PHILIP DRESSLER, Swindell-Dressler Corp., Pittsburgh 30, 
Pa. 


4:00-4:30 P.M. 

(5) ‘Development of Zircon as a Versatile Ceramic 
Material” by N. R. THIELKE AND H. W. JAMISON, Ore- 
fraction, Inc., Pittsburgh 8, Pa. 


Mellon Institute 
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4:30-5:00 P.M. 

(6) ‘X-Ray Diffraction Data for Compounds in the 
CaO-MgO-SiO: System” by C. BuRTON CLARK, Harbison- 
Walker Refractories Co., Pittsburgh 22, Pa. 


6:30 P.M, 

Dinner at the University Club, 123 University Place 
(two blocks from Mellon Institute), followed by entertain- 
ment and sociability for the ladies. 


Committee in Charge 

ARTHUR A. WELLS, Chairman, Homer Laughlin China 
Co., Newell, W. Va. 

NorRBERT S. GARBISCH, Garco Products, Inc., Butler, Pa. 

W. KeitH McAFEE, Universal Sanitary Mfg. Co., New 
Castle, Pa. 

FRANCIS C. FLINT, Hazel-Atlas Glass Co., Washington, Pa. 


CHICAGO SECTION 


The Chicago Section held an all-day session April 7, 
1945, at the LaSalle Hotel, Chicago, IIl. 

As the Annual Technical Meeting has been postponed, 
the Section presented some of the papers which should 
have been presented at the Meeting. They are as follows: 

(1) ‘Porcelain Enamel, the Versatile Finish’ by F. L. 
MEACHAM. 

(2) “Classification of Typical American-Made Figu- 
rines” by J. J. SvEc. 

(3) ‘Use of Wood Ash in a Low-Fire Mat Glaze” by 
H. L. THurRN. 

(4) ‘Factors Influencing Fluxing Action of Various 
Oxides in Low-Temperature Borosilicate Glasses’? by H. 
R. SwIrtT. 

(5) ‘Comparison of Gouging Characteristics of Various 
Surfaces” by R. L. Coox. 

(6) ‘‘Properties and Uses of Several Clays in Porcelain 
Enamels” by R. L. Cook. 

(7) ‘“Crazing of Electric Stove Tops in Service’”’ by R. 
L. FELLOWS. 

(8) ‘The Infrared Principle, What It Is and What It 
Does” by W. H. TESMER. 

(9) “Some Clay-Water Properties of Certain Clay 
Minerals” by R. E. Grim and F. L. CuTHBERT. 

(10) “Insulation in the Portland Cement Industry” 
by R. A. WITSCHEY. 

E. H. Fritz, President of The American Ceramic Society, 
spoke at a luncheon held at noon. 

Note: This meeting was held with 107 present. The 
Chicago District Enamelers’ Club cooperated. 


SOUTHERN CALIFORNIA SECTION 


A meeting of the Southern California Section of The 
American Ceramic Society was held March 6, 1945, at the 
Baux Restaurant, Los Angeles, Calif. Our attendance was 
seventy-eight. 

Benjamin Borchardt, of Benjamin Borchardt and Asso- 
ciates, spoke on ‘‘The Problems of Applying Wage Incen- 
tives.” 

Election of officers was held with the following result: 


Chairman: CLARE S. CHAFFEE, Latchford-Marble Glass 
Co., Los Angeles, Calif. 
Vice-Chairman: C. Guy WurtTsBAuGH, Haldeman Pot- 
teries, Burbank, Calif. 
Secretary-Treasurer: W. O. Branpt, Gladding, McBean 
& Co., South Gate, Calif. 
—C. Guy WuRTSBAUGH, Secretary 


NORTHWESTERN OHIO SECTION 
The Northwestern Ohio Section will meet Wednesday, 
April 25, 1945, at the Yacht Club, Toledo, Ohio. 
Francis C. Flint, Hazel-Atlas Glass Co., Washington, 
Pa., will be the speaker. 
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LOCAL SECTIONS 


The Local Sections of The American Ceramic Society have a 
large place to fill this year. They are conducting the only meetings 
where members can get together to discuss ceramic problems. 


Every society with strong local sections has found them useful in 
holding member interest at this time when national meetings are 
impossible. Many societies with weak sections are reorganizing 


them; one society with no local sections is hastily putting them to- 


gether. 


One-half of the members of The American Ceramic Society are 
within the areas covered by the twelve Local Sections. These 
members can attend one or two technical meetings yet this spring. 
Meetings in April, May, and June will be especially interesting. 


This is one of the strongest points for membership in The Society. 


New members can get acquainted easily. 


Bring them with you! 


PAID MEMBERSHIP AND SUBSCRIPTION RECORD 


Date of Record Deferred Subscriptions 


Members Paid 


son 
Personal 


Monthly Total 


March 21, 1944 1844 | 323 


December 21, 1944 2317 | 402 


January 21, 1945 2368 404 


February 21, 1945 2409 408 


March 21, 1945 2103 391 


NJ 


12-month % increase! 14% | 21.1% | 23.7% 15.4% 


Vol. 24, No. 4 


523 220 2914 
661 220 3602 
220 3665 
688 220 3727 
647 220 3364 


| 
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NEW MEMBERS IN MARCH 


Corporation 

BRICKSEAL REFRACTORY Co., Rexford Newcomb, Jr. 
(voter), 1029 Clinton St., Hoboken, N. J. 

FIBERGLAS CANADA, LTp., Oshawa, Ontario, Canada. 

HAVILAND, THEODORE, & Co., INc., Theodore Haviland II 
(voter), 26 West 23rd St., New York 10, N. Y. 

LisK MANUFACTURING Co., Ltp., Ashley F. Wilson, Jr. 
(voter), Canandaigua, N. Y. 

MEDALTA SALES B. C. Reo’p., B. A. Cunliffe (voter), 
29 W. Pender St., Vancouver, B. C., Canada. 


Personal 

BAKER, THEODORE C., 41 Crestview Dr., Newington, 
Conn.; research physicist, Hartford-Empire Co. 

Fisk, Davin, 225 Fifth Ave., New York, N. Y.; eastern 
sales manager, Gonder Ceramic Arts, Inc. 

*FLEMING, A. P. M., Metropolitan-Vickers Electrical Co., 
Ltd., Trafford Park, Manchester 17, England; director. 

*HoL_ey, KENNETH E., 72 Bissell Ave., Corning, N. Y.; 
ceramic engineer, Corning Glass Works. 

KALEY, Mary E., Box 257, Watsonville, Calif.; 
nente Metals Corp. 

More.., N. L., 313 Union Bank Bldg., Bethlehem, Pa.; 
manufacturer of insulating materials. 

SPURCK, RICHARD F., 832 Hampton Ave., Schenectady 8, 
N...Y.; U.S. Army. 

STEWART, MALcoum, 310 Irwin St., San Francisco, Calif.; 
secretary and treasurer, Commercial Minerals Co. 

WASCHLER, ALBERT L., General Refractories Co., Box 
1673, Baltimore 3, Md. 

WRIGHT, RussEL, 7 Park Ave., New York, N. Y.; designer. 


Student 


Iowa State College: JosEPH A. BuRNS. 
University of Illinois: WEN-TE Yu. 


Perma- 


* Indicates former member of The Society rejoining. 


MEMBERSHIP WORKERS’ RECORD 


CORPORATION: Rexford Newcomb, Jr. 1, F. A. Peter- 
sen 1, Hewitt Wilson 1, Office 2. 

PERSONAL: Lawton Gonder 1, William Horak 1, R. C. 
Hutchison 1, Theodore Lenchner 1, C. B. Shelley 1, R. K. 
Smith 1, L. E. Thiess 1, Office 3. 

STUDENT: C. M. Dodd 1, H. R. Swift 1. 

GRAND ToTAL: 17. 


* 
se MEMBERS IN SERVICE * 
* The following members of this Society are in fighting units of war service. 
in Washington not included in this Service Roster. 
* added to each succeeding month, is probably not complete, and we would appreciate information on other 
members. 
* (420) Josrepu A. Burns, Iowa State College, Ames, Iowa. 
(421) ALBERT J. CATON, JR., Basic Magnesium, Inc., Las Vegas, Nevada. 
« (422) JEWEL KarPEL, New York State College of Ceramics, Alfred, N. Y. 
(423) Paut S. MAYBAuM, JR., Rutgers University, New Brunswick, N. J. 
x (424) Pau. H. REED, Pennsylvania State College, State College, Pa. 
(425) RicHaRD F. SpurcK, Pennsylvania State College, State College, Pa. 


* These are in addition to the lists published monthly, beginning with the September, 1942, Bulletin, 


with the exception of the June, 1943, issue. 
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ROSTER CHANGES IN MARCH* 


ALLoR, ALLEN M., R. D. 1, Antioch, Ill. (Chicago, Ill.) 

AT, Leste R., Kraftile Co., Niles, Calif. (Sioux City, Ia.) 

ALVAREZ, JUAN H., Calle 62 No. 47-24, Medellin, Colom- 
bia, South America (Columbus, Ohio) 

BRANDT, WILLIAM O., Gladding, McBean & Co., South 
Gate, Calif. (Pittsburg, Calif.) 

CoHEN, ARTHUR, Sylvania Electric Products, Inc., 83-30 
i Gardens Rd., Kew Gardens, N. Y. (Emporium, 
Pa: 

Czo_cos, Epmunp P., Century Vitreous Enamel Co., 
6641 S. Narragansett Ave., Chicago, Ill. (Oak Park, IIl.) 

GoocHEE, HERMAN, 1607 Ligonier St., Latrobe, Pa. 
(Raleigh, N. C.) 

HELSER, PERRY D., Gladding, McBean & Co., 2901 Los 
Feliz Blvd., Los Angeles 26, Calif. (White Plains, N.Y.) 

HuntTER, CHARLES E., Box 966, Asheville, N. C. (Knox- 
ville, Tenn.) 

MITCHELL, LT. (Jc) LANE, 2065 N. Glebe Rd., Apt. 104, 
Arlington, Va. (Cambridge, Mass.) 

Rocers, Epwin J., Marshall-Eclipse Div., Bendix Avia- 
tion Corp., Troy, N. Y. (Columbus, Ohio) é 

Ross, DONALD W., U. S. Bureau of Mines, Univ. of Ala- 
bama, Tuscaloosa, Ala. (Hyattsville, Md.) 

SCHWARTZ, FREDERICK W., 1035 E.—6 North, Provo, 
Utah (Homestead, Pa.) 

TEFFT, Puitip W., 1381 W. Sixth Ave., Columbus 8, Ohio 
(Blacklick, Ohio) 

VENABLE, CHARLES R., 933 Watauga St., Kingsport, Tenn. 
(Pittsburgh, Pa.) 

WEstT, Lt. (jc) Carv, Jr., Hunter’s Point, San Francisco, 
Calif. (Rochester, Minn.) 

Younc, RT 3/c S. H., U.S.N., c/o Mrs. G. B. Young, 
143 Hirst Ave., East Lansdowne, Pa. (Canton, Ohio) 


* Address in parentheses is former address. 


AMERICAN CERAMIC SOCIETY 
EMBLEM 


10 K. Solid Gold—$6.50 - - 20-Year Gold Filled—$3.25 


Order directly from 


THE AMERICAN CERAMIC SOCIETY 
2525 N. High St. Columbus, Ohio 


There are several in service 
This list, which was begun September, 1942, and 


* 
* 
* 
* 
* 
* 
* 
* 


* LETTERS FROM SERVICEMEN * 


San Francisco, Calif., 
24 February, 1945 
Dear Ross: 

Thanks for the Christmas card from you and the office 
staff of The Society. I enjoy your monthly bulletins to 
the service members. It is good to learn what is going on 
back home, especially when there is no time to read the 
technical works. Someday I hope to be back home so 
that I can live a normal life again. 

Out here there is little time for anything but work. 
Battles are hard on the ships which participate. It is 
our job to keep the ships floating and the planes flying. 
It is most interesting to be always in contact with the war 
as it progresses. In order to do our job right, time means 
nothing except as a period when we can use our facilities 
to best advantage. We are on the job seven days each 
week with many evenings thrown in. 

Best wishes to you, Fritz, and the staff for a most suc- 
cessful 1945. 

Sincerely, 
LESTER M. Merritt, 
Captain, U. S. Navy 


Wrightstown, N. J., 
5 February, 1945 
Dear Mr. Ross: 

Before entering the service I studied ceramics at Alfred 
University. I am very much interested in keeping in 
close contact with the ceramic field and would appreciate 
it if you would send me your monthly News Letter. 
Thank you. 

Sincerely, 
SEYMOUR BLUM, 
Private, Army Air Forces 


New York, N. Y., 
2 February, 1945 
Dear Ross: 

I have been receiving all of your letters and notes from 
The Society and have been trying to gain the time and 
energy to answer and let you hear from me. 

I have been overseas since July. I spent about four 
months in England and now I am somewhere in France. 
I can truthfully say that I like the good old U.S.A. better 
than anything I hdve seen since I left there. There is 
not much I can tell you about France and what I am 
doing. I am in command of a Port Company (whatever 
that is) and have been for about a year now. I have 
noticed on all of your letters that you have addressed 
them as ‘‘Capt.”” I am not a captain yet but hope that 
it will not be long. 

I am very much interested in seeing this war end so I 
can return to civilian life and to my study of ceramics. 
I plan to go back to Virginia Polytechnic Institute and 
take a year of review and postgrad work. It is almost a 
necessity since being away from the study and work for 
these two and one-half years. Professor Whittemore 
writes me that they are planning to have such a course 
for the returning ceramic engineers. I think it is a wonder- 
ful plan to aid those of us who never had the chance to 
get commercial experience in ceramics. 

I think my wife has sent you a check covering next 
year’s, or should I say this year’s, dues. You can con- 
tinue to send the publications to the address in Virginia, 
Any material that you feel would be of interest to me 
at the time of mailing I would like to have mailed to me 
at my Army address. I will try to be a little more 
prompt to give you any change of address in the future. 


I received the Christmas greeting and am very grateful 
for it. It makes one feel good when he knows everyone 
at home is behind him in this conflict. 

I haven’t much time left and must get busy with some 
other work, so I will bring this letter to a close. 

Very sincerely, 
V. LAWRENCE, 
First Lieutenant, U. S. Army 


* 
San Francisco, Calif., 
28 February, 1945 
Gentlemen: 

Enclosed please find my personal check for twelve 
dollars ($12) to cover payment of my dues for the present 
year. I do not know whether or not you have sent me a 
notice that payment was due, for as yet no mail that has 
been forwarded has caught up with me. I am anxious to 
keep a full library of The Journal and Bulletin, so if by 
any possibility the subscriptions have been stopped, I 
should greatly appreciate it if you would mail the missing 
copies to my home address. I sincerely trust that I’ll be 
able to keep a much more active interest in The Society 
in the not-too-distant future, but I guess this job out 
here has to be finished first. 

Please use my home address, 227 Clay St., Reno, Nev., 
for allcorrespondence. Thank you very much. 

Sincerely yours, 
ALBERT J. CATON, JR., 
mas (j.g.), U. S. Naval Reserves 


Arlington, Va., 
8 March, 1945 
Gentlemen: 

As has probably been the case with many other cera- 
mists, since entering the Navy in late 1943 I have found 
it difficult to concentrate on the war to the complete ex- 
clusion of ceramics. 

Of course, this is probably only natural, as ceramic engi- 
neers have practically ‘‘breathed, eaten, and slept’ ce- 
ramics for years prior to ‘‘joining up.’’ In the lulls be- 
tween military activities, probably most of us have done 
considerable day-dreaming about what we intend to do 
when we get back to ceramics again. 

Fortunately, I have been able to partly keep in touch 
with ceramics, by newspaper articles, a few A.C.S. Jour- 
nals and news letters, plus some ceramic magazines 
These go a long way toward keeping up your morale by de- 
finitely showing that this industry is still alive and kicking. 

It looks to me as if the ceramic industry will certainly 
not lag behind other industries in the postwar upsurge, but 
instead it should be up among the leaders, due to the 
boost of new developments uncovered incident to the war. 
However, this is not necessarily ‘‘unconditionally guar- 
anteed,”’ since both the quantity and quality of this will 
depend on the determination and “‘‘imagineering”’ of the 
leaders of this industry, which in many cases means the 
ceramic engineers. 

Unfortunately, although the Navy uses many ceramic 
materials, such as dinnerware, glass products, refractories, 
abrasives, thermal and electrical insulators, structural 
ceramics, etc., there are not many officers who get a 
chance to work with these products. I gained some ship- 
building and repair experience at the Philadelphia Navy 
Yard and at Cape May Naval Base, N.J. I have been in 
the Bureau of Ships here in Washington since last summer. 

I have just read with interest some letters from service- 
men-ceramists to Ross and The Society, in response to his 
requests. These seem like a good poll of opinions and 
suggestions ‘‘from where they stand’’—and contain several 
worth-while comments. 

It seems highly probable that ‘‘there’ll be some changes 
made’”’ in ceramic as well as most other curricula. The 
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war’s effect and focus upon realities will likely make it 
necessary for practically all college subjects to stand upon 
their own merits, with the acid test being each subject’s 
probable future value to the student. 

For one thing, I believe that there will be a marked in- 
crease in the use of educational and industrial films for 
instructional purposes, since movies undoubtedly offer 
“the next best thing’’ to actual field and inspection trips, 
which are somewhat limited by various circumstances. 
The armed services have certainly shown the way and 
proved the value and effectiveness of such films in the 
training programs for practically all of their courses. 

This increased use of instruction films may occur at the 
expense of certain subjects of questionable use to ceramists 
after graduation. These subjects may have to be omitted 
or whittled down so as to devote more time to this “‘realistic 
method”’ of instruction on subjects that will do the student 
the most good in later years. This is also a trend that 
probably can be chalked up to the emphasis and influence 
of the services’ direct methods of getting to the core of 
things in their training programs. 

Probably most ceramic schools employed educational 
films to some degree even before the war, as we did at 
Georgia Tech. In 1942, Dr. Lane Mitchell gave me a 
free rein to work on a comprehensive film about ceramics 


. in Georgia. This was made in cooperation with the 


Atlanta public schools, since all the Atlanta high schools 
are interested in the art end of ceramics, as they teach 
clay modeling, making pottery, and have their own kilns. 

Due to the wartime difficulties of obtaining film, gaso- 
line, etc., this all-colored film was not completed until late 
1943. It contains manufacturing scenes of brick, hollow 
tile, floor and wall tile, dinnerware, and porcelain enamel 
products (plus laboratory scenes at Tech’s Ceramic Engi- 
neering Department), and outstanding structures em- 
ploying ceramic structural products. It is used for show- 
ings by high schools, colleges, business and women’s clubs, 
and has been received very enthusiastically. 

I think that it would be appropriate for The Society 
to make a similar but even more comprehensive all-colored 
ceramic film as an important and effective part of its 
campaign to help foster the knowledge of and to advertise 
the ceramic industry. 

With the marked increase of ceramic activity in the 
Southeast, such as the recent establishing of two glass 
plants in Georgia, I have long thought that a branch sec- 
tion of The Society should be organized there. This has 
been mentioned by various Tech ceramic staff members, 
but war conditions have delayed action on this. With the 
probable end of the European War near, I believe that an 
initial step could soon be taken. Professors Mitchell and 
Wysong also entered the Navy in 1943, and the Depart- 
ment was closed in November, after graduating the seniors. 

Colonel Blake Van Leer, Georgia Tech’s new President, 
is anxious to reopen this Department as soon as the situa- 
tion permits, and this may be done this summer or fall. 
Here’s hoping that an initial meeting of the ceramic manu- 
facturers, clay-mine operators, and others can soon be 
held for organizing a branch section. I am sure that At- 
lanta and Georgia Tech anticipate being hosts to this 
gathering, which would probably be held at the Ceramic 
Engineering Department. 

Sincerely yours, 
W. Carey HANSARD, 
Lieutenant, U. S. Naval Reserves 


* 
San Francisco, Calif., 
2 March, 1945 
Dear Ross & Co.: 

The enclosed money order for $12.50 is sent in accord- 
ance with the invitation extended by the enclosed bill and 
correspondence which accompanied it to participate in the 
activities of The Society in 1945. 

I’m very happy to become a member again, although I 
have no hopes of engaging in your activities in a real sense 
for at least two years. However, it will be pleasant to feel 
that I am again associated in some small way with ce- 


(1945) 


ramics, the vocation I hope to take up again when this 
thing is over. 

My relationships with The Society have always been 
most pleasant, and I surely hope to renew some day the 
friendships and acquaintances I have made in school and 
industry. 

As you suggested, a membership in The Society will 
help us to remember a little of our training and help to 
keep us abreast of advances being made. 

You will note that I have a new address again; this 
time it’s in the Fijis. This is by far the nicest place in 
which I’ve been located out here. 

We’re not too busy and we live very comfortably. I 
hope to travel a bit and see some of the sights soon. 

This is the largest station I’ve supervised yet, so I’m 
learning quite a lot. The place is well equipped, too, 
having been established for some time. 

Well, guess that’s all, except that I’m sorry to be so 
late in answering. The mail had to chase mea bit. 

Best regards to all. 

Sincerely, 
R. H. Dows, 
Lieutenant, Army Air Forces 


San Francisco, Calif., 
25 February, 1945 
Dear Sir: 

I am enclosing a money order along with the bill for 
1945 dues. 

Please continue to send the publications to my home 
address. Mail coming overseas is not sure of reaching its 
destination and I would like to keep my file complete. 

However, I would like sent to me directly catalogues 
describing (1) experimental kilns, (2) work of the various 
kiln designing companies, and (3) machinery for both 
whiteware and structural clay products. 

I am expecting to set up a small but completely modern 
ceramic plant near Spokane, Wash., after the war and 
would like to be in contact now with some of the equipment 
of manufacturing concerns. 

Very truly yours, 
DwicuT F. GuSTAFSON, 
Lieutenant, U. S. Army 
* 
Camp Houze, Texas, 
11 March, 1945 
Gentlemen: 

I am writing to you upon referral by the U. S. Armed 
Forces Institute of Madison, Wis., for any information you 
may be able to give me concerning correspondence and 
extension courses offered by universities covering pottery 
manufacture on a mass-production scale. The U.S.A.F.I. 
does not include this type of course within its curriculum. 

I hold a B.S. degree from Rhode Island State College in 
Business Administration but this course of study included 
no chemistry or. physics, my knowledge of these sciences 
being confined to one year each of high-school chemistry 
and physics. In view of my educational background, 
please tell me what prerequisite courses, if any, you would 
recommend for my thorough comprehension of a course in 
pottery manufacture. 

I am particularly interested in this type of work as I 
have made an extensive and first-hand study over a period 
of eight years of types of merchandise to be produced. 
After the war, I feel that I can sufficiently interest my 
company who employed me prior to my induction to be- 
come engaged in pottery manufacture if I can demonstrate 
my technical knowledge of the subject from a production 
standpoint along with the marketing experience I now 
have. 

I will surely appreciate any suggestions and recom- 
mendations you may be able to give me in line with the 
foregoing. I will also appreciate your sending me names 
and addresses of trade journals and publications treating 
on this subject. 

Respectfully yours, 
Roy D. BEITTEL, 
Private, U. S. Army 
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PERSONAL NOTES 


NECROLOGY 


J. B. AUSTIN CHOSEN CAMPBELL LECTURER 


James Bliss Austin, assistant director of research of the 
U. S. Steel Corp., Kearny, N. J., has been selected to de- 
liver the 1946 Edward de Mille Campbell Memorial Lec- 
ture of the American Society for Metals. 

This lecture was set up in December, 1925, by the 
trustees of the American Society for Metals in honor of 
Edward de Mille Campbell, professor of chemistry and 
director of the chemical laboratory at the University of 
Michigan and an honorary member of the American So- 
ciety for Metals. It is given every year at the annual 
meeting of the Society and in that respect is similar to the 
Edward Orton, Jr., Fellow Lecture of The American 
Ceramic Society. 

Dr. Austin is Trustee of the Refractories Division of 
The American Ceramic Society. His photograph, bio- 
graphical sketch, and extensive list of publications ap- 
peared in the April, 1943, issue of The Bulletin, pp. 116- 
17. 


STAFF SERGEANT EDWARD L. 
WOODALL, JR. 


Staff Sergeant Edward L. Woodall, Jr., a student mem- 
ber of The American Ceramic Society, has been officially 
listed as a prisoner of war in Germany. A gunner on a 
B-17 with the Eighth Air Force, he was shot down Decem- 
ber 31, 1944. 

Before entering the service, Sergeant Woodall was a 
student at the North Carolina State College, Raleigh, 
N.C. 


C. GUY WURTSBAUGH WITH HALDEMAN 
POTTERIES 


C. Guy Wurtsbaugh, Secretary-Treasurer of the South- 
ern California Section during the past year, has joined 
the staff of Haldeman Potteries, 41 E. San Jose Ave., Bur- 
bank, Calif. He was formerly associated with Pacific 
Clay Products, Los Angeles, Calif. 


INSTITUTE OF CERAMIC ENGINEERS 


RECOMMENDED REPRESENTATIVES 
APPROVED BY E.C.P.D. 


In the January, 1945, issue of The Bulletin, page 27, it 
was stated that the Council of E.C.P.D. had approved the 
appointment of representatives of the Institute on their 
regional inspection committees. 

A fuller statement in reference to this appears in the 
Twelfth Annual Report of the Committee on Engineering 
Schools for the Year Ending September 30, 1944, as 
follows: 

“The Council approved the addition to regional com- 
mittees of the following individuals qualified to inspect 
courses in ceramic engineering as recommended by the 
Institute of Ceramic Engineers. 

“Region I: GEORGE J. Easter, Director of Research, 
Carborundum Co., Niagara Falls, N. Y.; Region II: 
Francis C. Firnt, Hazel-Atlas Glass Co., Washington, 
Pa.; Region III: C. M. Dopp, Dept. of Ceramic Engi- 
neering, Iowa State College, Ames, Iowa; Region IV: 
A. F. GREAVES-WALKER, Metals & Minerals Branch, 
OPRD, War Production Board 4400, Washington 25, 
D. C.; Region V: F. K. Pencsg, Director, Division of 
Ceramics, Univ. of Texas, Austin 12, Texas; and Region 
VI: F. B. OrTMAN, President, Gladding, McBean & Co., 
2901 Los Feliz Blvd., Los Angeles 26, Calif. 

—M. F. BEEecuer, President 
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PRIVATE JOHN S. YOUNG 


Private John Shepard (Jack) Young, who before enter- 
ing the Army was employed as a ceramic engineer at the 
Lava Crucible Co., Zelienople, Pa., was killed in action 
January 27, 1945, somewhere in the Luxembourg area. 

Private Young entered the armed forces in June, 1944, 
and received his training at Fort McClelland, Ala. He 
went overseas about November 15, 1944. 

He was graduated from the New York State College of 
Ceramics, Alfred, N. Y., and became associated with the 
Lava Crucible Company August 9, 1941, where he was in 
charge of the control laboratory and was also doing re- 
search work toward replacing critical materials formerly 
secured from Europe. 


GEORGE W. HASKELL 


George W. Haskell, vice-president and general sales 
manager of the Indiana Glass Co., Dunkirk, Ind., died 
February 13, 1945, at the age of fifty-eight. 

Mr. Haskell was a native of Bowling Green, Ohio. He 
became associated with the Indiana Glass Company as 
sales manager in 1914 and was elected to the vice-presi- 
dency in 1931. During his business life in Dunkirk, he 
also took an active part in civic and political affairs and 
served as city councilman for twelve years. 

He is survived by his widow and one son. 


CAPTAIN STANLEY H. BOYLE 


War is taking an increasing toll of members of The 
American Ceramic Society. Word has been received of 
the death of Captain Stanley H. Boyle, a member of 
The Society since 1938. Captain Boyle died in the Burma- 
India area February 10, 1945. His family has received 
few details of his death, but it is known that he had sub- 
mitted to a sinus operation. He had been overseas two 
years and was scheduled to return home in March. 

Captain Boyle was born August 27, 1912, in McNabb, 
Ill., and was graduated from the John Swaney High 
School in 1930. He received his B.S. degree in ceramic 
engineering from the University of Illinois in 1935. While 
a student there he was commissioned a second lieutenant in 
the R.O.T.C. After going to camp for several summers, 
he was advanced to first lieutenant. He was promoted 
to captain in 1942. 

Before entering the Army, Captain Boyle was employed 
as a chemist by Davidson Enamel Products, Inc., Lima, 
Ohio, and was later associated with the American Viscose 
Corporation, a Du Pont rayon plant in Nitro, W. Va. 

He is survived by his widow, Mrs. Hazel Jones Boyle, 
and a three-year-old daughter, of Dunbar, W. Va.; his 
parents, Mr. and Mrs. L. F. Boyle, of McNabb, IIl.; and 
four brothers and sisters. 


T. A. MeNICOL 


T. A. McNicol, long associated with the pottery in- 
dustry in East Liverpool, Ohio, and at one time president 
of the United States Potters Association, passed away 
February 7, 1945. He was seventy-five years old. 

Before the illness preceding his death, Mr. McNichol 
headed a sales organization which represented feldspars, 
clays, and the like. 
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REPORT OF ELECTIONS 


Officers of The Society 


. President: C. Forrest TEFFT. 
Vice-President: J. E. HANSEN. 
Treasurer: J. D. SULLIVAN. 


Officers of the Divisions 
Design Division 
Chairman: THEODORE LENCHNER. 
Vice-Chairman: VINCENT BROOMHALL. 
Secretary: Marion L. Fospick. 


Enamel Division 
Chairman: W. W. Hiccrns. 
Vice-Chairman: CLARK HuTCHISON. 
Secretary: D.G. Moore. 


Glass Division 
Chairman: Louis NAVIAS. 
Vice-Chairman: O.G. Burcu. 
Secretary: S. R. SCHOLES. 


Materials and Equipment Division 
Trustee: E.M. Rupp. 
Chairman: J. F. Day. 
Vice-Chairman: V.J. 
Secretary: W. E. DouGHERTY. 


Refractories Division 
Chairman: S. M. 
Vice-Chairman: E. E. CALLINAN. 
Secretary: C. A. FREEMAN. 


Structural Clay Products Division 


Trustee: J. H. ISENHOUR. 
Chairman: R. L. FERGUSON. 
Vice-Chairman: A. C. JACKSON. 
Secretary: G.M. Norwoon. 


White Wares Division 


Chairman: R. M. CAMPBELL. 
Vice-Chairman: C. M. LAMBE, JR. 
Secretary: E. P. MCNAMARA. 


Ceramic Educational Council 


President: A. 1. ANDREWS. 
Vice-President: P.S. DEAR. 
Secretary: P.G. HEROLD. 


Institute of Ceramic Engineers 


President: T. A. KLINEFELTER. 
Vice-President: C.M. Dopp. 
Secretary: ROBERT TWELLS. 


ENAMEL BIBLIOGRAPHY 
AND ABSTRACTS 


1928 to 1939, Inclusive, 
with Subject and Coauther Indexes 


THE AMERICAN CERAMIC 
SOCIETY, INC. 


2525 North High St., Columbus 2, Ohio 


1944 Price $5.00 
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Ln your wholehearted support of the 
Payroll Savings Plan, you are doing far 
more than backing the most valid system 
of war financing—and building a power- 
ful dam against the onrush of dangerous 
inflationary dollars. 

By encouraging the all-out participation 
of your employees in this greatest of all 
savings plans, you are helping to create a 
sound economy for post war days. 

With this same plan, you are assisting 
working America to build a mainstay 


against the inroads of unemployment 
and want—to save for homes, educa- 


ON BOTH YOUR FINE WORK 


AND FORESIGHT ON THE PAYROLL SAVINGS PLAN! 


tional advantages and old age comforts! 


You and your employees, through mutual 
cooperation in this forward-looking plan, 
are gaining a new and closer understand- 
ing—the cornerstone of a firmer, mutually 
profitable relationship! 


National benefits, too, follow the “All 
Out” effort you are making! The pros- 
perity of our United States rests on the 
economic stability of both management 
and labor. Your Payroll Savings Plan is 
working constructively toward the assure 


ance of both! 


The Treasury Department acknowledges with appreciation the publication of this message by 


THE AMERICAN CERAMIC SOCIETY, INC. | 


This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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DO NOT CHARGE THIS WAY BUT CHARGE THIS WAY FOR QUALITY GLASS 


If you want to make better glass with lower operating costs, use 
the SIMPLEX Blanket Method of Feeding the Raw Materials 
to your Tank Furnace, as shown above.. 


A SIMPLEX Representative can help you in this connection. 


FRAZIER-SIMPLEX, INC. 
ENGINEERS 


436 EAST BEAU STREET @ WASHINGTON, PENNA., U.S.A. 
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Abrasives 
ml & Lomb Optical Co. 
Carborundum Co. (Carborundum and 

Aloszite) 
Electro > Alloys Corp. 
Hommel, O., Co. 
Norton Co. 

Acid-proof Mortars 
Corhart Refractories Co. 

Air Conditioning Systems 
Frazier-Simplex, Inc. 

Aloxite (Refractory Products) 
Carborundum Co. 

Alumina (Hydrate and Calcined) 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours E. 1., & Co., Ine. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

a Salt Mfg. Co. 

Vitro Mfg. 

Alumina (Fase) Brick and Tile 
Electro Refractories & Alloys Corp. 
Remmey, Richard C., Son Co. 
Vitro Mfg. Co. 

Aluminum Oxide (Calcine) 

Hommel Inc. 
Vitro Mfg. { 

Aluminum O (Pused) 
Carborundum Co. 

Electro Refractories & Alloys Corp. 
Foote Mineral Co. 
Norton Co. 
Vitro pe Co. 
Alundum (Refractory Products) 
Norton Co. 

Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., Inc. 
Hommel, O., Co., Inc. 

Solvay Sales Corp. 

Ammonium Bifluoride 
Drakenfeld, B. F., & Inc. 

Du Pont de Nemours, E . 1., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Innis, Speiden & Co. 

Vitro Mfg. Co. 

Ammonium 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Co. 

Hommel, O., Co., Inc. 

Vitro Mig. Co 

Antimony Oxide 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 

Antimony Sulphide 
Foote Mineral Co. 

Harshaw 
Hommel, O., Co. 

Arches(Interlocking, and Circular) 
Frazier-Simplex, Inc. 

Arsenic 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 

Ball Mills 
Drakenfeld, B. F., & Co., Inc. 
Hommel, O., Co., "Inc 
McDanel Refractory Co. 
Vitro Mfg. Co. 

Ball Mills (Laboratory Type) 
Drakenfeld, B. F., & Co., Inc. 
Hommel, O., Co., Inc. 

Vitro Mfg. Co. 

Barium Carbonate 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc. 
Foote Mineral Co. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Vitro Mfg. Co. 


Barytes 
Clinchfield Sand & Feldspar Corp. 
Harshaw Chemical Co. 

Basic Oxides 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 

Batch Systems & Chargers 
Frazier-Simplex, Inc. 

Batts 
Carborundum Co. (‘‘Carbofrax Alozite’’) 
Electro Refractories & Alloys Corp. 

Norton Co. (Alundum-Crystolon) 

Remmey, Richard C., Son Co. 
Bentonite 

Great Lakes Foundry Sand Co. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. ~ 

Hommel, O., Co., Inc. 


Beryl 
Foote Mineral Co. 

Bichromate of Soda 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carboruadum Co. 

Corhart Refractories Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

Remmey, Richard C., Son Co. 
Vitro Mfg. Co. 

Blowers 
Robinson Ventilating Co. 

Body Stains 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc. 
Ferro Enamel Corp. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Maxson, Elwyn L 

Pemco Corp. 

Bone Ash 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Borax 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co., Inc 
Du Pont de Nemours, _ i» & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
Pacific Coast Borax Co. 
Pemco Corp. 

Stauffer Chemical Co. 
Vitro Mfg. Co 

Borax Glass 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Chemical Co, 

Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 

Stauffer Chemical Co. 

Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 
Stauffer Chemical Co. 

Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
Pacific Coast Borax Co. 
Stauffer Chemical Co. 
Vitro Mfg. Co 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (“‘Carbofrax Aloxite’’) 
Corhart Refractories Co. 

Electro Refractories & Alloys Corp. 
Norton: Co. 

Remmey, Richard C., Son Co. 

Vitro Mfg. Co. 

Cadmium Oxide 
Drakenfeld, B. F., & Co., Inc. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co., Inc. 

Du Pont, de Nemours and Co., Inc., 
Electrochemicals Dept. 

Ferro Enamel Corp. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E., I., & Co., Inc. 
Foote Mineral Co. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Vitro Mfg. Co. 

Castings 

Lancaster Iron Works, Inc. 

Caustic Potash 
Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 
Solvay Sales Corp. 
Caustic Soda 


Du Pont de Nemours, E. I., & Co., Inc. 


Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Sait Mfg. Co. 
Solvay Sales Corp. 

Stauffer Chemical Co. 
Vitro Mfg. Co. 


Cements 
Bausch & Lomb Optical Co. 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Co. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Remmey, Richard C., Son Co. 
Ceramic Chemicals 
Drakenfeld, B. F., & “y Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pemco Corp. 
Pennsylvania Salt Mfg. Co. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Cerium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 


Hommel, O., Co., Inc. 
Chromium Oxiae 
Drakenfeld, B. F., & Co., Inc. 


Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Vitro Mfg. Co. 
Clay (Ball) 
Hammill & Gillespie, Inc. 
Harshaw Chemical 
Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Potters Co. 
Spinks, H. Clay Co. 
Vitro Mfg. Co. 
Clay (China) 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Vitro Mfg. Co. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical Porcelain) 
Hammill & Gillespie, Inc. 
Hommel, O.,*Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Spinks, H. C., Clay Co. 
Clay (Enamel) 
Ferro Enamel Corp. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Kentucky Clay Mining Corp. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Pemco Corp. 
Spinks, H. C., Clay Co. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Clay (Fire) 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 
Potters Supply Co. 
Clay (Micronized) 
Pemco Corp. 
Clay Miners 
Great Lakes Foundry Sand Co. 
Kentucky Clay _ Co. 
Maxson, 
Spinks, H. , Clay Co. 
Clay 
Potters Supply Co. 
Clay (Potters) 
Hammill & ee. Inc. 
Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Spinks, H. C., Clay Co. 
Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
Clay (Sagger) 
Georgia Kaolin Co. 
Great Lakes Foundry Sand Co. 
Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Spinks, H. C., Clay Co. 
Clay-Slip (Albany) 
Hammill & Inc. 
Hommel! O., Co., Inc. 
Maxson, Elwyn L. 
Clay (Wad) 
Kentucky Clay Mining Co. 
Spinks, H. C., Clay Co. 
Clay = Tile) 
Hammill & Gillespie, Inc. 
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GLASSWARE WITH A 


PAST... PRESENT...FUTURE: 


Desig a rings the bell when it’s 


right. Color-designs on glassware—decora- 
tions that sing—have had a brilliant past, are 
having a brilliant present today—and will 
have an astonishing future! Clever design 
and matchless colors are your bet for big 


glassware sales tomorrow. 


Ready to help you win these sales will be 
Du Pont Colors and Decorations. Alkxali- 
resistant colors that are rich and smart—so 
durable they stand up under many wash- 
ings. Acid- and sulfide-resistant colors, for 
all-over glassware decoration in table and 
kitchen ware and a host of other uses. And, 
to speed production, look for the improved 
Du Pont Squeegee Oil that simplifies screen 
deposition of multi-color designs and labels. 


We'll keep you informed on availability 
and new developments. And we'll work 
with you in selecting the right materials and 
the right procedures best suited to your 
needs. For more details, just write E. I. du 
Pont de Nemours & Co. (Inc.), Electro- 
chemicals Department, Wilmington 98, 
Delaware. 

BUY MORE BONDS 
IN THE 7th WAR LOAN! 


; 
KIS 
Ws 
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Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Spinks, H. C., Clay Co. 
Cleaners 

Harshaw Chemical Co. 

Pemco Corp. 

Salt Co. 

Solvay Sales C 


& Northrup Co. 
Cobalt, Ox Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals ‘Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Vitro Mfg. Co. 
Cobalt Sulphate 
Drakenfeld, B. F., & Co., Inc. 
Du Pont, de Nemours, E. I., & Co., Inc. 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 


Hommel, O., Co., Inc. 
Colors 
Drakenfeld, B. F., & Co., Inc. 


Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Vitro Mfg. Co. 
Combustion Control 
Leeds & ee 
Combustion Meters (CO: Recorders) 
Leeds & Northrup Co. 
Cone Plaques 
Industrial Ceramic Products, Inc 
Cones 
Edward Orton, Jr., Ceramic Founda- 
tion 
Maxson, Elwyn L. 
Controllers—Automatic Tank Pressure 
Leeds & Northrup Co. 
Conveying 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Copper Oxide 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Cornwall Stone Cimporte ed) 
Drakenfeld, , & Co., Inc. 
Hammill & *Giilespie, Inc. 
Hommel, O., Co., Inc. 
Maxson, Elwyn 
Corundum Refractories 
Corhart Refractories Co. 
Crucibles om Melting, Ignition) 
Norton Co. 
Crushers (Clay ) 
Iron Inc. 
Cryolite (see Kryolith 
Drakenfeld, B. & Co., Inc. 
Du Pont de Nemours, E. I1., & Co., Inc. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crushers 
Frazier-Simplex, Inc. 
Cutters (Bar) 
Industrial Ceramic Products, Inc. 
Decalcomania 
Commercial Decal, Inc. 
Decora Supplies 
Decal, Inc. 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electro chemicals Dept. 
Ferro Enamel 
Harshaw Chemical Co. 


Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Disintegrators 


Lancaster Iron Works, Inc. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Dryers Heat, Continuous and Batch 


ype) 
Harrop Ceramic Service Co. 


Drying Machine 
Inc. 
orks, Inc. 


Corhart Refractories Co. 
Ename Equipment (Complete) 
namel Corp. 
Hommel, O., Inc. 
Vitro M Mig. Co. 


Enameling Furnaces 
Carborundum Co. 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co. 
Enameling Muffles 
Carborundum Co. (Carbofraz) 
Maxson, Elwyn L. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pemco Corp. 
Titanium Alioy & Mfg. Co. 
Vitro Mfg. Co. 
Enamels 
Drakenfeld, B. F., & + Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Vitro Mfg. Co. 
Enamel Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Enamels (Porcelain) 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Engineering Service 
Ferro Enamel Corp. 
Frazier-Simplex, Inc. 
Harrop Ceramic Service Co. 
Epsom Salts 
Innis, Speiden & Co. 
Equipment (Porcelain Enameling) 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Fans 
Robinson Ventilating Co. 


linchfield Sand & Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Solvay Sales Corp. 
Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Remmey, Richard C., Son Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 
Fire Clay 
Great ~<a Co. 
. C., Clay Co. 


* linchfield Sand & Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc. 
Great Lakes Foundry Sand ‘Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Flint Pebbles 
Clinchfield Sand & Feldspar Corp. 
Hommel, O., Co., Inc. 
Maxson, L. 
Vitro Mfg. Co. 
Flint (Soft Cararra) 
Innis, Speiden & Co. 
Floating Construction for Tunnel Kiln Cars 
Electro Refractories and Alloys Corp. 
Floors (Non-Slip) 
Norton Co. 
Fluorspar 
Harshaw Chemical Co 
Hommel, O., Co., Inc. 
French Flint 
Maxson, Elwyn L. 
Frit 
Ferro Enamel Corp. 
Harshaw Chemical Co, 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 


Titanium Alloy & Mfg. Co. 
Vitro Mfg. _ 
Frosting Mixtur 
Drakenfeld, “3. F., & Co., Inc. 
Harshaw Chemical 
Hommel, O., Co. 
Fuel Oil Systems and. Control Stokers 
Frazier-Simplex, Inc. 
Harrop Ceramic Service Co. 
ces 
Carborundum Co. (Carboradiant) 
Ferro Enamel Corp. 
Frazier-Simplex, 
Harrop Ceramic i 
Hommel, O., Co., Inc. 
Swindell- Dressler Corp. 
Furnaces (Laboratory) 
Remmey, Richard C., Son Co. 
Furnaces, Ename 
Ferro Enamel Corp. 
Swindell-Dressler Corp. 
Gauges, Draft ng, Indicating) 
Leeds & Northrup Co. 
Gauges, Pressure 
Leeds & Northrup Co. 
Glass oo Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 
Glass Equipment (Batch Mixer) 
Lancaster Iron Works, Inc. 


Glass Furnace Refractories 
Corhart Refractories Co. - 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 
Glass Sand 
Great Lakes Foundry Sand Co. 
Glass Thickness Gauge 
Bausch & Co. 
Glaze and Bod 
Clinchfield Sand & Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, "Elwyn a 
Pemco 
Vitro Mfg. Co. 
Glazes and Enamels 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Ce., Inc., 
Dept. 
Ferro Enamel 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Titanium vMioy & Mfg. Co. 
Vitro Mfg. Co. 
Glaze Spar 
Clinchfield Sand & Feldspar Corp. 
Du Pont de Nemours, E.I1., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn 
Goggles 
ausch & Lomb Optical Co. 
Hommel, O., Co., Inc. 


Gold 
Drakenfeld, B. F., & 
Du Pont de Nemours, E. 1., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


Granulators 


Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co. (Carborundum and 
Alozite) 
Electro Refractories & Comp. 
Norton Co. (Alund 
Gums: Arabic—Amber Sorta, 
Grained 


Ghatti—Powdered, Granular, Crude 
Locust Bean—Powdered 

Tragacanth—R ibbon—Flake—Powdered 
Innis, Speiden & Co. 


Hearths 
Carborundum Co. (Carbofrax heat treat- 


ing 
Refractories Co. 
Norton Co. (Crystolon) 
Remmey, Richard C., Son Co. 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 


Remmey, Richard C., Son Co. 


= 
Clocks (Gauge Board) 
Hommel, O., Co., Inc. 
CO: Recorders 
3 
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RAND TOWER 


LITHIUM SALTS 


FOR CERAM. USe 


Despite heavy demands for Lithium Carbonate as a 
replacement for Lead and other scarce glaze ingre- 
dients, our increased production insures prompt 
shipment of all ceramic requirements. 


LITHIUM CARBONATE 
LITHIUM FLUORIDE 


METALLOY CORPORATION 
MINNEAPOLIS, MINN. 


MONTGOMERY PORCELAIN 
PRODUCTS COMPANY 


SPECIALIZING IN 
Primary Protection Tubes for 
all makes of Pyrometers 


MONTGOMERY 


PYROMETER TUBES 


* MULLITE 


% REFRACTORY PORCELAIN 
MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANKLIN 


THE BEST CERAMIC SUP- 
PLIES ARE IMPORTANT 
IN PRODUCTION 


... but they can never be a magic cure- 
all for ceramic production troubles. 
There is no harm in wishing, but there 
is little hope of finding an Aladdin's 
lamp to make such wishes come true. 
Remember this whenever you buy frit, 
chemicals, and ceramic colors . . . put 
all the superlatives, the sales talk and 
the magic claims on one side of the 
scale, and weigh them against this 
simple statement . . . ‘‘We guarantee 
O. Hommel Co. materials to perform 
faithfully in your plant and to do every- 
thing you, as a practical ceramist, can 
expect good materials to do." This is 
a guarantee that has never been 
changed since the first Hommel Bronze 
Powder was made, many long years ago. 


0. HOMMEL CO. 


209 FOURTH AVENUE 


ie 

& 

2 
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High Temperature Mortars 
Corhart Refractories Co. 
Hoists, Portable Hand 
Clipper Mfg. Co. 
Hydrofiuoric Acid 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Ilmenite 
Foote Mineral Co. 
Orefraction, Inc. 
Iron (Enameling) 
American Rolling Mill Co. 
lron Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Vitro Mfg. Co. 
Kaolin 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Vitro Mfg. Co. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 

Carbide) (Refractory) 

Carborundum Co. 

Electro Refractories & Alloys Corp. 

Ferro Enamel Corp.—Ceramic Supply 
Div. 

Maxson, Elwyn L. 

Remmey, Richard C., Son Co. 

Kilns, China (Decorating) 

Drakenfeld, B. F., & Co., Inc. 

Ferro Enamel Corp.—Allied Engineering 
Div. 

Frazier-Simplex, Inc. 

Harrop Ceramic Service Co. 

Hommel, O., Co., Inc. 

Swindell-Dressler Corp. 

Kilns (Electric, Circular, Tunnel) 

Ferro Enamel Corp.—Allied Engineering 
Div. 

Harrop Ceramic Service Co. 

Maxson, Elwyn L. 

Swindell-Dressler Corp. 

Kilns (Laboratory) 

Remmey, Richard C., Son Co. 

Kryolith (see Cryolite) 

Pennsylvania Salt Mfg. Co. 
Laboratory Ware 
Norton Co. 

Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Electro Refractories & Alloys Corp. 

Lehrs 

Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 
Lehrs (Electric or Fuel Heated) 

Frazier-Simplex, Inc. 

Swindell-Dressler Corp. 
Lehr Loaders 

Frazier-Simplex, Inc. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick, and Tile) 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Maxson, Elwyn L. 
Norton Co. 
Remmey, Richard C., Son Co. 
Vitro Mfg. Co. 


Lithium Carbonate 
Drakenfeld, B. F., & Co., Inc. 
Foote Mineral Co. 

Hommel, O., Co., Inc. 

Lithium Minerals 
Foote Mineral Co. 

Magnesia (Fused) 

Electro Refractories & Alloys Corp. 
Norton Co. 

Magnesia (Sintered,Calcined) 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Pemco Corp. 

Magnesite 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc. 
Foote Mineral Co. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Vitro Mfg. Co. 

Magnesite Calcined 
Foote Mineral Co. 

Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Magnesium Carbonate 
Drakenfeld, B. F., & Co., Inc. 


Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel. O.. Co., Inc. 
Manganese Dioxide 
Drakenfeld, B. F., & Co. 
Ferro Enamel Corp. 
Foote Mineral Co. 
Hammill & Gillespie 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Manganese (Oxide) 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Masks (Breathing) 
Drakenfeld, B. F., & Co., Inc, 
Hommel, O., Co., Inc. 
Metals (Porcelain Enameling) 
American Rolling Mill Co, 
Micronized Products 
Pemco Corp. 
Microscope, Laboratory 
Bausch & Lomb Optical Co. 
Microscopes (Polarizing) 
Bausch & Lomb Optical Co. 
Harshaw Chemical Co. 
Spencer Lens Co. 
Microscopes (Stereoscopic) 
Bausch & Lomb Optical Co. 
Harshaw Chemical Co. 
Spencer Lens Co. 
Minerals 
Clinchfield Sand & Feldspar Corp. 
Drakenfeld, B. F., & Co., Inc. F 
Du Pont de Nemours, E, I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Orefraction, Inc. 
Vitro Mfg. Co. 


Mixers 
Clearfield Machine Co. 
Mixers (Batch) 
Clearfield Machine Co. 
Lancaster Iron Works, Inc. 


Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 


Lancaster Iron Works, Inc. 
Mixers (Laboratory) 
Lancaster Iron Works, Inc. 
Mold Sanders 
Lancaster Iron Works, Inc. 
Muffies (Furnace) (Laboratory) 
Carborundum Co. (Carbofrax) 
Electro Refractories & Alloys Corp. 
Frazier-Simplex, Inc. 
Maxson, Elwyn L. 
Norton Co. 
Remmey, Richard C., Son Co. 
Mullers (Batch) 
Clearfield Machine Co. 
Lancaster Iron Works, Inc. 
Mullite Refractories 
Corhart Refractories Co. 
Remmey, Richard C., Son Co. 
Muriatic Acid 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Needle Antimony 
Foote Mineral Co. 
Harshaw Chemical Co, 
Hommel, O., Co., Inc. 
Nepheline Syenite 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 
Nickel Salts 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Nitrates (Cobalt, Sodium) 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co, 
Hommel, O., Co., Inc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Oli 


vine 
Clinchfield Sand & Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Opacifiers 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


/ 


Maxson, Elwyn L. 
Metal & Thermit Corp. 
Pemco Corp. 
Pennsylvania Salt Mfg. Co. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Oxides 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hommel, O., Co., Inc. 
Pans—Wet and Dry 
Clearfield Machine Co. 
Pins 
Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Potters Supply Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hommel, O., Co., Inc. 
Polariscopes 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicais Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Porcelain Enamels 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Potash (Carbonate) 
Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co.,Inc. 
Innis, Speiden & Co. 
Solvay Sales Corp. 
Vitro Mfg. Co. 
Potassium Hydroxide 
Innis, Speiden & Co. 
Solvay Sales Corp. 
Producer Gas Plants 
Frazier-Simplex, Inc. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pyrometer Tubes 
Carborundum Co. 
Leeds & Northrup Co. 
Maxson, Elwyn L. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Leeds & Northrup Co. 
Pyrometric Cones 
u Pont, de Nemours, E. I., & Co., Inc. 
dward Orton, Jr., Ceramic Foundation 
Maxson, Elwyn L. 
Pyrophyllite 
Clinchfield Sand & Feldspar Corp 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Quartz (Granulated) 
Clinchfield Sand & Feldspar Corp. 
Du Pont de Nemours, E. I., & Co., Inc. 
Ramming Mixes 
Corhart Refractories Co. 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 


y 


Extremely busy on war production, the Elec- 
trical Refractories Co., East Palestine, Ohio, 
uses F-R-H Ceramic Machinery for deairing 
Steatite. 


AND REPEAT ORDERS PROVE IT! 


Would you buy another? When the answer 
is “yes” it’s the best evidence of merit in any 
piece of equipment. Production economies 
provided by efficient and durable F-R-H 
DeAiring Machines result in many repeat 
orders for this ceramic machinery. 

Typical of the recommendations from owners 
of F-R-H machines is the one from The Elec- 
trical Refractories Co. ‘‘...we like it—we 
bought the second machine.’’ Owner satis- 


BUY MORE JU. S. 


faction, backed by a repeat order, is the proof 
of high quality. 


On all ceramic assignments, F-R-H has con- 
sistently given satisfaction to owners. In- 
vestigate these machines that increase pro- 
duction, lower operating costs and bring 
higher net income returns. Models and 


sizes for all clay working needs. 


THE FATE-ROOT-HEATH CoO. 
Plymouth, Ohio, U. S. A. 


WAR BONDS! 


Industrial 
Tractors 
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Recorders, CO: 

Leeds & Northrup Co. 
Recorders, Draft 

Leeds & Northrup Co 
Recorders, Tank Pressure 

Leeds & Northrup Co. 


Refractometers 
Bausch & Lomb Optical Co. 
Electro Refractories & Alloys Corp. 
Spencer Lens Co. 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Remmey, Richard C., Son Co. 
Refractory Aggregate Grain 
Corhart Refractories Co. 
Refractory Aggregate Grain for Catalytic 
Processes : 
Corhart Refractories Co, 
Refractory Materials 
borundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Remmey, Richard C., Son Co. 
Titanium Alloy & Mfg. Co. 
Respirators 
Drakenfeld, B. F., & Co., Inc. 
Hommel, O., Co., Inc. 
Rutile 
Drakenfeld, B. F., & Co., Inc. 
Foote Mineral Co 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Orefraction, Inc. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Carborundum Co. 
Electro Refractories & Alloys Corp. 
Enamel Corp.—Ceramic Supply 
iv. 
Maxson, Elwyn L. 
Norton Co. 
Potters Suppl. 
Remmey, Ri be ee Son Co. 
Salt Cake 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Sandblast Sand 
Great Lakes Foundry Sand Co. 
Sand Grinders and Sifters 
Lancaster Iron Works, Inc. 
Saws (Masonry) 
Clipper Mfg. Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co, 
Hommel, O., Co., Inc. 
Vitro Mig. Co. 
Selenium 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, B. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Sheets (Ename Iron) 
a Rolling Mill Co. 
Silica (Fused) 
Blectro Refractories & Alloys Corp. 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Remmey, Richard C., Son Co. 
Silicate Furnace Refractories 
Corhart Refractories Co. 
Silicate of Soda 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Sillimanite Refractories 
Electro Refractories & Alloys Corp. 
Maxson, Elwyn L. 
Remmey, Richard C., Son Co. 
Slabs 
dum Co 
Pen Refractories & Alloys Corp. 
Maxson, Elwyn L. 


Norton Co. 

Remmey, Richard C., Son Co. 
Soap. 

Drakenfeld, B. F., & Co., Inc. 


Soda Ash 

American Potash & Chemical Corp. 

Du Pont de Nemours, E, I., & Co., Inc. 
Harshaw Chemical Co. 


Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
Vitro Mfg. Co. 
Sodium Antimonate 
Drakenfeld, B. F., 2s Co., Inc. 
Harshaw Chemical Co 
Hommel, O., Co., Inc, 
Metal & Thermit Corp. 
Vitro Mfg. Co. 
Sodium Fluoride 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Sodium Orthosilicate 
Innis, Speiden & Co. 
Sodium Silica Fluoride 
Du Pont de Nemours, E. I., & Co., Inc, 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
Sodium Uranate 
Drakenfeld, B. F., & Co., Inc. 
Du Pont, de Nemours, E. I., & Co., Inc. 
Electrochemical Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Soot Blowers . 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Clinchfield Sand & Feldspar Corp. 
Du Pont de Nemours, EB. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Vitro Mfg. Co. 
ommel, O., Co., Inc. 
Equipment 
mmel, O., Co., Inc. 


Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Lancaster Iron Works, Inc. 
Stilts 
Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc: 
Potters Supply Co. 
Strontium Carbonate 
Pennsylvania Salt Mfg. Co. 
Sulfur 
Hommel, O., Co., Inc. 
Stauffer Chemical Co. 
Sulfuric Acid 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Stauffer Chemical Co. 
Talc (Lava) 
Clinchfield Sand & Feldspar Corp. 
Maxson, Elwyn L. 
Talcs 
Clinchfield Sand & Feldspar Corp. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Innis, Speiden & Co. 


Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
Hommel, O., Co., 
Tanks for Raw iMatevial Steel or Concrete 
Lancaster Iron Works, Inc. 
Thimbles—Decorating 
Potters Supply Co. 
Tile (Floor) 
Carborundum Co. 
Norton Co 
Tile (Muffle) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Remmey, Richard C., Son Co. 
Tile (Refractory) 
Carborundum Co., (Cerbofres) 
Electro Refractories & Alloys Corp. 
Norton Co 
Remmey, Richard C., Son Co. 
Tin Oxide 
Drakenfeld, B. F., & Co., Ine. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 


Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 
Titanium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co.. Inc. 
Metal & Corp. 
Orefraction, Inc. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co 
Trisodium Phosphate 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Leeds & Northrup Co. 
Maxson, Elwyn L, 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Uranium Oxide (Yellow-Orange-Black) 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hommel, O.,. Co., Inc. 
Vitro Mfg. Co 
Uverite 
Harshaw Chemical Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Waxes (Beeswax, Carnauba, Refined yellow 
Beeswax) 
Innis, Speiden & Co. 
Wet Enamel 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Wheels, Abrasive Cut-Off 
Clipper Mfg. Co. 
Whiting 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Potters Supply Co. 
Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Du Pont de Nemours, E. I., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Zircon 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Co. 
Orefraction, Inc. 
Titanium Alloy Mfg. Co. 
Zirconia 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Orefraction, Inc. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
Hemmel, O., Co., Inc. 
Orefraction, Inc. 
Titanium Alloy Mfg. Co. 
Zircon Refractories 
Corhart Refractories Co. 
Remmey, Richard C., Son Co, 
Titanium Alloy Mfg. Co. 
Zirconium Silicate 
Foote Mineral Co. 
Orefraction, Inc. 
Titanium Alloy Mfg. Co. 
Zirconium Silicate and Ultrox 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
Zirkite (Natural ZrO:) 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
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WANTED TO BUY 
Bulletin American Ceramic Society 


April 1936 
January 1937 
February 1937 
March 1937 
April 1937 


Address Box 277F, The American Ceramic 
Society, 2525 N. er St., Columbus 2, 
hio 


Wanted: Pottery Production Man 


Exceptional opportunity to be a part of a new 
Pottery Plant organization now forming for the 
manufacture of Semi-Vitreous Dinnerware. This 
may be the post-war opportunity you have been 
waiting for. Substantial interest in the business 
plus excellent salary arrangement for the right man. 
Write us in full confidence. Your present connec- 
tions rigidly protected. Address Box 279F, The 
American Ceramic Society, 2525 N. High St., 
Columbus 2, Ohio. 


AMERICA’S FINEST 
CERAMIC 


DECALCOMANIA 
OVERGLAZE—UNDERGLAZE 


Exclusive manufacturers 
and suppliers of ceramic 
Decalcomania to the in- 
dustry since 1902 


COMMERCIAL DECAL, INC. 
EAST LIVERPOOL, OHIO 
FACTORY —MOUNT VERNON, N. Y. 


WANTED TO BUY 
March 1944 Bulletin 


The American Ceramic Society, Inc. 
2525 N.* High St., 
Columbus 2, Ohio 


ROBINSON 


Fans and Blowers for the Ceramic Industry 


Turbine Type Pres- Recirculating Fans 
sure Blowers Waste-Heat Fans 
Forced Draft Fans Drier Systems 


Induced Draft Fans Cooling Fans 


Place your air handling problems in our hands... 
Our 50 years’ experience assures efficient results. 


ROBINSON VENTILATING COMPANY 


ZELIENOPLE PENNSYLVANIA 


ENAMEL BIBLIOGRAPHY AND ABSTRACTS 
1928 to 1939, Inclusive, with Subject and Coauthor Indexes 
THE AMERICAN CERAMIC SOCIETY, INC. 
2525 North High St., Columbus 2, Ohio 


1944 


Price $5.00 


— 


Sovereign Potteries, Limited 
Hamilton, Ont., Canada 


Regardless of the price classes for which they manufacture, we expect all users of Electro 
Kiln Furniture to produce eminently superior ceramics within those ranges. x x We believe 
they do because Electro Kiln Furniture adds “do how” to “know how” and gives effective- 
ness to technical skills. * * Electro (Patented) FLOATING Construction reduce the hazards 


of cracking and sagging, and importantly increase first 


quality percentage. Profits increase as “seconds” decrease. 
* x While improving the product, Electro Batts reduce cost; El 


permit more pay load per kiln car; permit manufacture in 


thin sections; and reduce the number of posts per car. SLABS « POSTS 
M d facts concerning these Batts and tell 
ay we senda you facts concerning ese batts an ell you, also, SAGG ERS 


why Electro Silicon Carbide helps to make eminently superior Plate 


Setters? Better still, why not let one of our Ceramic Engineers discuss 


PLATE SETTERS 


possible improvements and economies with you in your own plant? SHELF-TYPE 
FLOATING 
CONSTRUCTION 
(Patented) 


REFRACTORIES & ALLOYS CORPORATION | 


Manufacturers of Kiln Furniture « Crucibles * Refractories « Grinding Wheels « Alloys... Since 1919 
bar’ 344 DELAWARE AVENUE BUFFALO 2, NEW YORK a 


| 


CLINCHFIELD SAND & FELDSPAR CORP. 
618 Mercantile Trust Building 


Baltimore 2, Maryland “a 


FA GOOD NAME TO REMEMBER 
MILL—BEDFORD, VIRGINIA NOW AND AFTER THE WAR! 


COLORS for Claywares COLORS for Glass 
COLORS FOR ENAMEL CHEMICAL SPECIALTIES 
THE VITRO MANUFACTURING CO. 
‘CORLISS STATION Pittsburgh, Pa. 
16 California St., San Francisco, Cal. Canonsburg, Pa. 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 18338 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 
Full Details Furnished on Request 
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FASTER CUTTING...with 


Clipper Masonry Saws 


Your Special Size and Shape Brick or Tile can 
now be “Tailor-Made” at a moment's notice! 


The new Clipper Multiple Cutting Principle 
makes possible faster cutting of every masonry 
material regardless of hardness. Here are a 
few typical examples: 


This acid brick intended 
for a chemical plant acid 
chamber was cut completely 
in two, in just 37 seconds. 


One of many intricate cuts b 
performed on first quality 
clay brick for heat treating 
furnaces. Made in 8 sec. 


— Silica brick cut lengthwise 

‘S for open hearth furnace 
work, only 9 seconds were 
required to complete this cut! 


Basic refractories for steel b 
furnaces or cement kilns 
must be accurately in- 
stalled. This magnesite 
brick was cutin 12 seconds. 


Clipper Saws are available for trial. 
Write for Descriptive Catalogs. 


4007 CHOUTEAU ° ST. LOUIS, MO. 


Determine Moisture Content 
Within a FEW MINUTES 


The Dietert Mois- 
Hep ture Teller is being 
Can Easily used in Ceramic 

plants and labora- 
Oper tories as a time and 
money saver. Mois- 
ture content is de- 
termined accurately 
and rapidly, by forc- 
ing electrically 
heated air through 
i the test sample of 
clay, grog, frit, sand, 
dry enamel, graphite, 
fire clay, dolomite 
and other granular 
materials. Test is in 
exact moisture per- 
centage by gravi- 
metric method and 
mo corrections or 
calibrations are re- 
quired. Write today. 


DETROIT 4, MICH 


AVAILABLE 


Ceramic Engineer with eleven years ex- 
perience in sales, research and production 
of Refractories and Refractory Specialties. 
University graduate with two years gradu- 
ate work. Prefer Midwestlocation. Age 35. 
Address Box 278F, The American Ceramic 
Society, 2525 N. High St., Columbus 2, 
Ohio. 


WANTED 


Man to assist superintendent in 
production work. High voltage 
porcelain. 


PORCELAIN PRODUCTS, INC. 
PARKERSBURG, W. VA. 
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Bulletin of The American Ceramic Society 


M 
EMERSON P. Poste THE SHARP-SCHURTZ 


CONSULTING CHEMICAL ENGINEER 


COMPANY 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 
FUELS, IRON AND STEEL, ETC. 
CHEMISTS FOR THE CERAMIC INDUSTRY 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 


NAM ‘ 
CAL TESTS ON ENAMEL ETC WE HAVE FULLY EQUIPPED LABORATORIES AT 


309 MCcCALLIE AVE., 
CHATTANOOGA, TENN LANCASTER, OHIO U.S.A. 


BACK NUMBERS 


THE JOURNAL—CERAMIC ABSTRACTS AND 
THE BULLETIN OF AMERICAN CERAMIC SOCIETY 


AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes, or sets reasonably and promptly | 
WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


POTTERY CLAYS 


English and American 


CERAMIC COLORS 
Blythe Colour Works, Ltd. 


SLABS...SETTERS...SAGGERS 


New Castle Refractories Co. 


STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


FRANTZ FERROFILTERS 


LAKEFIELD NEPHELINE SYENITE 
Great Lakes Foundry Sand Co. 


ELWYN L. MAXSON 


Offices & Storeroom 1526 Canada Bivd., Glendale, Calif. 
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CARRIER “A” 
FILTER 


Four hundred and eighty tele- 
phone conversations over a 
coaxial cable was one of the last 
peacetime achievements of com- 
munication research in Bell 
Telephone Laboratories. In this 


multi-channel telephone system, 
each conversation is transported by its own high- 
frequency carrier current. At each end of the line are 
crystal gateways; each opens in response to its own 
particular “carrier” with the message it transports. In 
telephone terminology, these gateways are filters. 
The ultra-selective characteristic of these filters is 
made possible by piezo-electric quartz plates, cut in a 
special manner from the mother crystal, and mounted 


BELL TELEPHONE 


FILTER 


FILTER 


in vacuum. Each set of plates is precisely adjusted so 
that the filter responds only to the frequency of its 
assigned channel, rejecting all others. In the coaxial 
terminal equipment, such crystal gates sort out mes- 
sages for delivery to their four hundred and eighty 
individual destinations. 

In recent years, Bell Telephone Laboratories re- 
search has provided the Armed Forces with many types 
of electrical equipment in which frequency is controlled 
by quartz crystals. Notable is the tank radio set which 
enables a tank crew to communicate over any one of 
80 different transmission frequency channels by simply 
plugging in the appropriate crystal. The future holds 
rich possibilities for the use of quartz crystals in Bell 
System telephone service. 


LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces at war and for continued improvements and economies in telephone service 
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Under present condi- 
tions, we can’t get 
around to visit you as 
frequently as in the 
past. This does not 
mean we have forgotten 
your production prob- 
lems and clay require- 
ments. We know that 
you are relying on the 
consistent quality of 
SPINKS Clays to help 
-keep your products at 
their high quality level. 
This confidence is 
greatly appreciated. 


Rigid supervision from 
mining to shipping has 
not been relaxed at 
Spinks. All phases of 
production are getting 
our undivided attention 
all to the end that 
Spinks reputation for 
quality clays and 
prompt shipments will 
be maintained. 


H. C. SPINKS CLAY COMPANY 


P. O. BOX 256 - - - - NEWPORT, KENTUCKY 


CHANGE 


in the 


HIGH QUALITY 


of 


CHAMPION & CHALLENGER 


BALL CLAYS 


And of course Jernigan Ball Clay, 
Black and Tan Wad Clay, Jernigan 


Black Sagger Clay, Gleason Sagger 
Clay, Douglas Ball Clay, Paris 
Top White Clay and Paris Brown 
Plastic Clay are also available at 
their usual high standard of quality. 
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M & T’s new, super-refined zirconium opacifer— 
ULTROX— produces whiter glazes with smoother 
surface texture that mean an increase in your prod- 


= uct’s saleability. 


Follow the footsteps of many other leading man- Sodium Antimonate 
Antimeny Oxide 
you'll find the answers to your glaze or enamel We ship from stock for 
immediate delivery. 


ufacturers to M & T’s Ceramic Laboratory, where 


problems—production hints that will pave the way 


for product improvement and lower costs. 


METAL « THERMIT CORPORATION 
120 Broadway, New York 5, N. Y. 


CERAMIC DIVISION 


~ 
: 
PROMPT DELIVERY? 
| © 
> 


